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FIELD OF THE INVENTION 

5 m O rJ h ^f.!H t Jr nli0n J e,at f l ° 3 SySt6m ,W Preparin9 a f,uid intended for • medical procedure and 
more part,cularly. to a system for preparing such a fluid by mixing of at least one concentrate in rlTZ 
orm w,th water. The system of the present invention is intended. I parfcuS 

For ZZZZTZ™ m ^ Ca ' PrOCedUr6S SUCh 38 ^^on ^TeZt^on 

» Z'TZ 7 th8 PreSSnt inventi0n may 66 used in connection with the preparation of a 

22 in c^L U ^^°a^ hemodia * sis - 38 "*» a * for preparation of recent flu ds" 
used in connection with hemof.ltration or hemdiafiltration. To those skilled in the art it will be a r,r«™nt 

conc^rin'oowde^^ 5 ^ 16 ^ * 0bl-nad fr ° m mixin ° of » ate ' with at leSone 

s an^the ifke. eXamP ' e ' ** Pr ° dUCti0n °' ,,UShin9 fluid for c,eanina of rounds 

such^c a rdl° n a „ r ? a r T a „ Cartrid 9 e intonded to *» ™« the above system, a method of making 
such a cartndge and the use of a charge of concentrate in such a cartridge. 9 

BACKGROUND OF THE INVENTION 

In hemodialysis operations, the blood of a patient suffering from impaired kidney function is conducted 
T 6 £ 3 Permeab,e membrane 3 dia,y26r deviCe ' at «» 2- > ~ d?Jysis S is 
Tbt SmoJed 19 ^ 2? T V* ° f th6 ^ membrane ' The pOis0ns or other w aste substances tha Je 
!ui? ,Z°nh J I?* ^ W,th the he ' P ° f dmsion from the b,ood of the patient to the dialyS 

withdrawn , 9 rl^ htL "lembrane. Normally, a certain amount of fluid, primarily water, is also 
withdrawn from the blood so as to bring about a lowering of the weight of the patient 

Hemod,afiltration differs from hemodialysis first and foremost in that a more permeable filter membrane 
is utihzed. Consequently, greater ultrafiltration or withdrawal of fluid from the bloodls obtained whTch makes 

^rhemodS. 3 °H T U TT e * * by 3 ««* Hemof'i.Son Sers 

™™ m V J S and i hemod,afiltra «o" 's that no dialysis fluid is utilized on the opposite side of the 

of ultrafiltrate is withdrawn from the blood across the filter membrane, which has to be replaced at ieast 
partly by a corresponding quantity of replacement fluid. rep'aceo at least 

Different types of control systems are normally used for hemodialysis, hemodiaf.ltration and hemofitra- 
ton operations, respecftvely. However, they all have in common that at least one concentrate^uid is S 
rreZrmem'lTV 0 T "** ^ dWy * *» COnn «*°" ™ ^^Sopera^r 
Concent rateTo l mixL w^"^ " hemodia,mratio " a " d "emofiltration operations. Normally, the 
Z do*? of L^nt „T t ' S PreP f red centralized Preparation plants and is then transferred to 
the point of treatment in large kegs or other containers. Alternatively, the concentrate mav be Dreoarad 
directly on the spot in large tanks or the like before the treatment is to be started Trius Tether Sanee 
the concentrate to be used in the medical treatment is prepared in the formTaloluSon on T ^aSual use 
in connection with the medial treatment. At the time of treatment, the concentrate soluton ta the^mi*!* 
with water to provide the desired prepared solution for the particular medZ« ^ 
orior^™™! Previ ° 1 U " ly US6d c °ncentrates. in either powder or liquid form, for use in preparing such 
pnor art concentrate solutions may be found, for instance, in US Patent No 3 560 380; US Patent No 4 404 
192; European Patent Specification EP-B1-0 022 922; European Patent Application EP-Ali OW 916 
£X£ TT ApP " t ? ti0nS «° ^2 and EP-AlJ 177 6,4; S^pS^Jn^ WO 

^ZtSSS^ Pa h tent ^. 4 K 158 034 tribes an example of how such concentrate solutions 
prepared beforehand can be used ,n the preparation of a solutions suitable for dialysis operations 

Ma,or emblems ™n »„« ^* „-* prior arl ^ of concentrate solutions- prepared- prior- to their 



Major problems can arise with such r_ 
mT a 3 flL n ./°^f rti0n J Vith . m6diCal P rocedures d "« to the fact that certain concentrates do not always 
o^? ' h °^ ena " ,ree " Prepar6d in ,ar9e quantities beforehand. For instance, precipitation may 
occur either during the transport of concentrate solutions from centralized preparation plants or ever? inTe 
aforementioned large tanks or the like before actual treatment is to begin FurtSermora oreoaration^M 

fEEST T^ S actual usa9e in connection with medica » freatme "t SS^S^STXS 

if allowed to stand for substantial periods of time. grown 

Reference is also being made to the International PCT-application WO 86/03416 rfi^i^inr, 
apparatus and a method for solving a concentrate which may be in^woer foTm. Tme^s a" however" 
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described for the control of the concentrate of the prepared solution. 
SUMMARY OF THE INVENTION 

i The present invention is directed to a system which overcomes c ,,„„ , ulo aiuIO , ww 

difficulties and problems of the prior art. Said system is defined in the following claims 1-39 The above 
mentioned cartridge according to the invention is defined In the claims 40-47, the above mentioned method 
in claims 48-57 and the above mentioned use in claims 58-65. 

More particularly, in accordance with one aspect of the present invention, a primary or first fluid 
o conducting means is provided having one end communicating with a source of water for withdrawing water 
from the source and a second end for delivering a prepared solution. A concentrate fluid circuit includes a 
second fluid conducting means which communicates with the source of water and with an inlet to the vessel 
containing the concentrate in powder form for introducing water from the source of water into the vessel to 
produce a concentrate fluid containing dissolved powder concentrate and water, and third fluid conductino 
5 means which communicates with the outlet of the vessel and with a mixing point in the first fluid conducting 
means intermediate the first and second ends thereof for conducting the produced concentrate fluid from 
the vessel into the first fluid conducting means to be mixed with water being conducted therethrough, to 
thereby produce the prepared solution for delivery to the second end of the first fluid conducting means 
Measuring means are provided in the first fluid conducting means downstream of the mixing point for 
> measuring the composition of prepared solution obtained by mixing of the produced concentrate fluid and 
water being conducted through the first fluid conducting means, and flow regulating means are provided in 
the third fluid conducting means which is responsive to the measuring means for controlling the flow of 
concentrate fluid from the vessel. 

In accordance with another aspect of the present invention, the system also includes a source of 
. second concentrate fluid, and fourth fluid conducting means having a first end communicating with the 
source of second concentrate fluid and a second end communicating with primary or first fluid conductino 
means at a second mixing point intermediate the first and second ends thereof for introducing the second 
concentrate fluid into the primary fluid conducting means to be mixed with fluid being conducted 
therethrough to produce the prepared solution downstream of the first and second mixing points the 
prepared solution thus being comprised of first concentrate fluid produced by conducting water from the 
source of water into the vessel containing the concentrate in powder form and second concentrate fluid 
from the source thereof, both of which are mixed with water withdrawn from the source of water through the 
primary fluid conducting means. 

In accordance with a still further aspect of the present invention, the system includes first and second 
vessels each containing a concentrate in powder form, the two concentrates being different from one 
another. The two vessels are adapted to be connected in the concentrate fluid circuit through the use of first 
and second connection means. The first connection means is provided at a first location in the concentrate 
fluid circuit for connecting the first vessel to the concentrate fluid circuit so as to introduce fluid containing 
water from the source of water into the first vessel to dissolve the first concentrate therein and to withdraw 
the dissolved first concentrate therefrom, and the second connection means is provided at a second 
location in the concentrate fluid circuit for connecting the second vessel to the concentrate fluid circuit so as 
to introduce fluid containing water from the source of water into the second vessel to dissolve the second 
concentrate and to withdraw fluid containing the dissolved second concentrate from the second vessel The 
first and second connection means are different from one another so that the first vessel is only 
connectable by the first connection means to the concentrate fluid circuit at the first location and the 
second vessel is only connectable by the second connection means to the concentrate fluid circuit at the 
second location. Conveniently, in accordance with a preferred embodiment, the first and second connection 
means comprise first and second holders, with the first holder being configured to only hold a vessel having 
the configuration of the first vessel, and the second holder being configurated to only hold a vessel having 
the configuration of the second vessel. y 
In accordance with another aspect of the present invention, the vessel containing the concentrate in 
powder form includes an inlet at the top thereof and an outlet at the bottom thereof, with the vessel being 
arranged in the concentrate fluid circuit so that water withdrawn from the source of water is introduced into 
the top of the vessel to produce a concentrate fluid containing dissolved powder concentrate and so that 
the produced concentrate fluid is withdrawn from the bottom of the vessel and conducted to the primary 
fluid conducting means to be mixed with water being conducted therethrough to produce the prepared 
solution. In this manner, water is conducted through the vessel from the top thereof to the bottom thereof to 
thereby maintain and provide a relatively constant concentration level of dissolved powder concentrate 
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being introduced into the primary fluid conducting means. 

With the system of the present invention, the solution or fluid for the medical treatment can thus be 
prepared directly at the point of treatment and substantially at or just prior to treatment beginning. Such a 
system in accordance with the present invention thus avoids the necessity of preparing large quantities of 
s concentrate solutions in liquid form, which would otherwise result in some of the concomitant problems 
mentioned above. K 

?™? F _ D . ES P RIP T , ON OF J HE DRAWINGS 

to The present invention can be more fully appreciated with reference to the following detailed description 
which refers to the attached drawings in which: M 
FIGS. 1-4 illustrate four alternative embodiments of the system in accordance with the present innvention 
for preparing a fluid for a medical procedure by mixing of a concentrate in powder form with water 
FIG 5 illustrates a further alternative arrangement for the system of the present invention in which the 

is fluid is prepared starting with one concentrate in powder form and a second concentrate in liquid form 

FIG. 6 illustrates a still further arrangement for the system in accordance with the present invention which 
again utilizes a concentrate in powder form and a concentrate In liquid form, the system of FIG 6 being 
particularly adapted for use in connection with a hemodialysis-type of treatment. 

,„ 5rVi!!f£ teS I^u 96 intendSd t0 bS US8d "* * * e a" 8 ™*" system arrangements shown in 

so FIGS. 1-6. the cartridge being shown mounted in a holder therefor. 

FIG. 8 illustrates a still further arrangement for the system in accordance with the present invention in 
which two different concentrates in powder form are utilized in connection with a further concentrate in 
liquid form for preparing a fluid for a medical procedure. 

25 DESCRIPTION OF THE PREFERRED^ EMBODIMENTS 

Referring now to the drawings, wherein like reference characters represent like elements, there is shown 
various alternative arrangements for systems in accordance with the present invention for preparing a fluid 
for a medical procedure by mixing of at least one concentrate in powder form with water. As the system of 

so the present invention is intended, in particular, for the preparation of dialysis fluids for hemodialysis 
operations, the system will be described mainly with reference to such an operation. However it will be 
appreciated by those skilled in the art that, with minor modifications, the system of the present invention 
may also be used for the preparation of replacement fluids used in connection with hemofiltration and/or 
hemod.afirtration operations as well. Still further, to those skilled in the art, it will be apparent that the 

as system in accordance with the present invention can also be used in connection with other medical 
treatments or procedures. 

In connection with hemodialysis operations, the dialysis fluid in accordance with the present invention 
(as well as replacement fluids for hemodiafiltration and hemofiltration operations) typically may comprise a 
purified solution containing bicarbonate, such as sodium bicarbonate, together with salt compound such as 

40 sodium chloride or. optionally, other alkali or other alkali earth chlorides. With such dialysis solutions 
containing bicarbonate, there is a risk of precipitation of the bicarbonate, particularly in such instances 
where the dialysis fluid with bicarbonate is prepared at central processing plants or in large quantities at a 
treatment facility. The system in accordance with the present invention minimizes such problems of 
prec.prtat.on and/or risk of bacteria growth by preparing the fluid for medical treatment by mixing of at least 

as one concentrate in powder form with water substantially at the time of treatment. 

Referring now to FIG. 1 . there is shown one arrangement for the system in accordance with the present 
invention in which there is provided a primary fluid conduit or duct 1 which originates from a suitable source 
of water, such as a liquid reservoir 2. As is known, the liquid reservoir 2 includes an inlet 15 for introduction 
of pure water thereinto, for example, from a reverse osmosis unit. The main conduit 1 is provided with a 

so throttling mechanism or device 3. a pressure gauge 4. a pump 5 and a deaerating device 6. The deaeration 
device 6 typically is provided with an air outlet 16. This outlet may be in direct communication with the 
atmosphere, but. preferably, is in communication with a discharge via a suction pump (not shown) The 
mam duct 1 includes an outlet 17 for the prepared solution obtained in the manner described more fully 
here.nbelow. The outlet 17 for the prepared solution may. for example, be passed directly to one side of a 

55 dialyzer unit. 

The arrangement thus far described, including the components thereof, is well-known in prior art 
systems for mixing of purified water with a previously prepared liquid concentrate to prepare a fluid for a 
-«h.~| procedure or treatment. Typically, in such prior art systems, the previously prepared liquid 
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toe^nTtolT -n T r" ,6adin9 ,r0m ^ 8t 3 ^ "P*""™ ° f *• pump 

~1T * ? J?? P "T P dr3W l,qu ' d c 0 " 06 ^^ «s source. This, for example, is shown in the 
system disclosed in U.S. Patent No. 4.1 58.034. which is hereby incorporated by reference 

In accordance with the present invention, the system also includes a concentrate fluid circuit which for 
example, may be comprised of a fluid conduit or duct 8 which orginates at one end from the liquid reservoir 
2. such as by means of a suction nozzle 9 which has been inserted thereinto. The other end of the 
concentrate fluid duct 8 joins the main fluid line 1 at a mixing point 7 which is intermediate the reservoir 2 
and the outlet end 17 of the main line 1. The concentrate fluid conduit 8 includes therein a column or vessel 
10 which contains a concentrat 11 in powder form arranged between two particle filters 12. In operation a 
portion of the water in the reservoir 2 is drawn off through the concentrate fluid circuit 8 and is introduced 
into the top of the column or vessel 10 to be conducted downwardly toward the bottom thereof. The 
concetrate line 8 and column 10 are suitably dimensioned in such a manner that as the water drawn into the 
concentrate fluid crcurt 8 is conducted downwardly through the column 10. a substantially saturated 

T° P r dar , COnCa ? ll> in W3ter iS ° Dtained ' to thus Droduce a concentrate fluid which is then 
conducted from the column 10 and introduced into the main line 1 at mixing point 7. In this regard, a flow 

ZSXSfZSl*, Pr l ViC !r d ^ ° f *• C ° nCentra,e " Uid COnduit B """mediate ^column ™ 
mltT? a 7 '^.controllmg the flow of the produced concentrate solution from the column 10 into the 
main line 1. A conductivity meter or other measuring device 14 is provided in the main line 1 downstream of 
the mixing point 7 for monitoring the composition of the prepared solution and for then controlling the flow 
regulating device 13. In this manner, it is possible to accurately control the ultimate mixture of produced 
fluid concentrate with the water being conducted from the reservoir 2 through the main line 1. even if the 

,0 T Tl t0 diSS °' Ve <0 differ ° nt eXtentS 0r de 9 fees of "*"«ton by virtue of the 
water being conducted through the concentrate fluid circuit 8. Instead of a conductivity measurement the 
measuring device 14 could measure a different property or parameter, such as temperature. pH or eve! 
some other parameter. ' K 1 ovon 

•hJTVKi r ! 9U ' a ! in ? d ! vice 13 mav conveniently comprise a simple adjustable throttling device as 
shown in FIG 1. This is advantageous in that it results in a simple overall design for the system since a 
single pump 5 can be employed for withdrawing water from the reservoir for both the main flow through line 
1 and for production of the concentrate fluid in fluid conduit 8. Specifically, by arranging the pump 5 for the 
suction of water n the main lino 1 ri nu , n .**,,>,~ s -> - ^ ' _ * " K v ul ° 




c e P um P 5 can also be used for deaeration of the prepared fluid 

For the preparation of dialysis fluid, the pump 5 is operative to handle flow rates up to at least 500 ml/min 
and more preferably, up to approximately 1.000 ml/min. in the main line 1 downstream of mixing point 7." 

7n*ZZl , ?? TJr?"?, mean V 3 iS ° PeratiVe l ° hand ' e ,,OW fa,eS UD ,0 ^Proximately 40 mLin and. 
in any event, at least 30 ml/m.n at flow rates of approximately 1 .000 ml/min in the main line 

The system shown in FIG. 2 operates in principle in the same manner as that according to FIG 1 Thus 
the same reference numerals have been utilized fo corresponding components as were used with respect to 
the embodiment shown in FIG. 1. To the extent that any of the components have been modified such 
components have been indicated through the use of the letter "a" after the reference numeral 

m M Il , B T n ,f 0m S T 2 fr ° m ** aCC ° rdin9 t0 RG - 1 main,y tnrou 9 h *• enjoyment of a 

mixing pump 13a as the flow regulating device, in place of the throttle device 13 employed in the 

? F * ^ C ° nneCti0n ' * haS b " n f ° Und ■"*» rta * t0 a,so P rovide 3 specia. y deaerat!on 

arrangement for the powder concentrate column 10. To this end. a vent opening 18 is provided which is 
preferably arranged at or near the top of the powder concentrate column or vessel 10. A suction line or duct 

19 is connected at one end to the vent 18 at the other end to the concentrate conduit 8 at a point upstream 
of the sucton pump 13a. The suction line 19 also includes a hydrophobic filter 20 therein. In this manner 
sucfeon pressure is produced appropriately in the suction line 19 through the aid of the pump 13a which 
STJEf* 98 deae ?!? 0n ° ftne system ' orally during start-up. When the column 10 has been totally 

20 a „f?„ T V r q H V™, 'T 19 W " * W ° Cked ° r S,0pped upon reachi "9 *° hydrophobic filter 
20 and. thus, liquid will only be withdrawn from the column 10 via the concentrate conduit 8. Should any 



1 air or other gas be formed in the column 10 during operation, this normally would remain in the 
>ermost part of the column 10. therefore, will not disturb any subsequent measurement. Of course the 
tern according to FIG. 2 may also include means (not shown) for the deaeration of the main stream 
•mg conducted through the primary or main line 1. 
The system according to FIG. 3 also corresponds in principle to that illustrated in FIGS. 1 and 2 and. 
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therefore, the same reference numerals have been used with 



„_ rinn _ ntc . _ . . .. respect to the same components. Modified 

ZTat RG^TJT? °? *° USe °' *• addit, ' 0nal ' etter " b " The <* nG - 3 

w^ncluoes a L«rX>^ " T*" *"* 19 bee " reD,3Ced 3 deaeration ,ine 19b 
s tn ^2 P ? C ," 8r 20 arfanfled thefein t096ther wi,h 30 ^iustable throttle device 21 . Also. 

5 ,n contrast to the deaeration l.ne 19 shown in FIG. 1. the line 19b does not open directly into the 
concentrate conduit 8. but rather, communicates with the main line 1 immediately upstream of the pump 5 
5?£r£r: « 3 " ° fder »« •* filter 20 s'hou.d not to subjSeTto 

1 , « I? " , Pf !l SUre dUrin ° n ° tmai 0p0ration - throttle device 21 preferably is adapted 

so that .t is capable of being closed completely when deaeration of the column 10 has been completed 
19 in *h ^^"""O"""* for the concentrate powder column 10 and suction duct 
I9jn th.s arrangement, the hydrophobic filter 20 has been replaced by or alternatively used in combination 
with, an expansive body or material 22 provided within the housing therefor, designated by the referee 
character 20c which ,s adapted to expand upon water being drawn into the housing 20c to thus Cose oJ 
further flow therethrough. Thus, with this arrangement, the line 19 is effectively closed after complete 
s deaeration by means of the expansion of the body 22. complete 
Thus, it will be appreciated that in accordance with the embodiments of the system shown in FIGS. 2 3 
and 4. a separate venting arrangement is provided in the column 10. More particularly, the column 10 is 
provided with a separate vent opening 18 which preferably is arranged at or near the highest point o the 
column 10. Deaeration of the system is further facilitated through the aid of a suction On. 19^rfoinat no 
o from the vent opening 18 in the column and preferably provided with a hydrophobic fitter or otteVshuS 
V n ,h |? manner - during norm* operation of fluid 

trough the suction line 19 is prevented. Further, the suction duct 19 connected to the vent opening 18 in 
the column 10 can communicate either with the concentrate conduit 8 or directly with the mam line 1 n 

. r?sr^r23^r p,ace *~' ju * u ™< - — ■ ™£ 

^ZSLT. . IT TT- ™ s is preferab,y in order ,o maintein — » rovide a 

concentration level of dissolved powder concentrate into the primary fluid line 1. However it should also be 
o appreciated that water withdrawn into the concentrate fluid line 8 could be conducted trough the j£o2 
column 10 from the bottom toward the top. both in connection with norma. operaTn "2 TilZ " 
connection with initial priming of the system. 

h« rnnnl^H^ 0 "^ be appreciated ,hat P™"* *** »*e 1 and concentrate fluid line 8 could both 
be connected directly to a source of water such as a tap water system, for example, by means of a T- 

. coupling, instead ot to _ a reservoir which is supplied with water. Furthermore, i, should J, be appreciated 
ttiat the pnmary fluid I line 1 and concentrate fluid line 8 could be connected to different sources of water 
sSSwnTn FIGS P T-4 *"* ^ * % ° * ^ °' W3,er SUCh 35 ^rvoir 2 is 

In certain instances, the solution for a medical procedure or treatment is to be prepared from more than 

■ one concentrate, such as. for examp.e. the dialysis soiution disclosed in the aforementioned European 
paten, specification EP-B1-0 022 922. In such situations, in accordance with the present 
stable concentrate may be provided in a liquid form and the less stable concentrate or concentrates 

EZ£ IT" ? r T rdl 5 il,UStrateS 3 m ° di,ied SyS,em in ^cordance with the present 

mvention for preparing a solution for a medical procedure or treatment in which the solution is prepared 
from one concentrate in powder form and one concentrate in liquid form. Again, in FIG 5 the same 

to rZl Sr^^ 38 " thS rem3inina fi9ureS ' but with to* ad Q ded letter "d" being u^d 

to designate modified components. 

In accordance with the modified system shown in RG. 5. a suitable reservoir 2 is provided from which 

olnt^„ P rl re r n9 K a S0 ' Uti0n ' S C ° ndUCted ' 00 "* ° ne h3nd ' via 3 main °< P rima ^ conduit 1 and on Se 
other hand, through a concentrate cicuit. or conduit 8d containing a powder cow^ate-column-Wtherein 
^w^Th COn .K Uit Mcommunicates w 'th t"e main conduit 1 at a mixing point 7. Means for regulating 
SctinoTe mS£d"a! ^TkhT^ J ** dea9rati ° n> ^^V, have ^" 'Seated by a singte 
ctnSi TrEfv^H?' i \ COnduCt,v,tv metw °' °ther measuring device is provided in the main 
S??.h . h f d by « 6 re,ere " Ce numer3 ' 14d - The conductivity meter or other measuring device 
I4d „ adapted to control a flow regulating device 13d provided in the concentrate conduit 8d downstream 

°3 ^StTfSTi Z *T 10d> ! "° W re9U ' a,in9 d9V,Ce 13d COm P rises 3 thrott,e - su <* throttle 
13 shown in FIG. 1. the throttle device 3d should be located upstream of the mixing point 7 It will thus be 
appreciated that the foregoing description of the system acconTg to FIG. 5 fJS 
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£T fi!!?l bOVe W ' th referenCe t0 F,GS - ,n *• of FIG. 5. however, a second 

moons I Pent 22 1 ,s provided downstream of the conductivity meter 14d. At mixing point 23. a second 
concentrate fluid .s mtroduced into the main duct via a second concentrate conduit or duct 24 which 
commumcates wrth a source of second concentrate 25. which, in this instance, is in a liquid form. The flow 

s o concentrate through the second concentrate duct 24 is regulated with the aid of a conductivity meter or 
other measuring device 26 provided in the main conduit 1 and which controls a flow regulating device 27 
provided in the second concentrate duct 24. For uHimate monitoring of the prepared solution, a P H meter 28 
may be installed ,n the main conduit 1. If conductivity. P H. temperature, or any other parameter utilized for 

n *r5S-!S, , * concentrates through their respective conduits 8d. 24 do not agree or correspond with 
1 i. T ^ ,? IT 8 "* d ' S PaSSed Via 8 byPaSS vah,e 29 direct1v to a discharge (not shown). H, 
on the other hand, all of the parameters are correct or in accordance with their desired values, the prepared 
solution is passed via valve 30 to the actual point of treatment, for example, a dialyzer 

Thus, it will be appreciated that if two concentratets are to be conducted to the main duct 1 at two 
separate mixing points 7. 23 in the main conduit 1 for mixing with the fluid being conducted through the 

5 comoo?i h l U, 0 f 1 ; h COnd,JCtiV ^ 7 ,erS ° f ° ,her meaSUrin9 d6ViCeS 14d ' 26 tof a ~ u ' ate -onitolg el £ 
comporton of the prepared solution upstream as well as downstream of the second mixing point 23 may 

ZESZEr ^TJ" *" ^ dUCt 1 *"'■ in pmMu - -""a" downstream of the respect J 
mixing point 7 with which the concentrate conduit 8d communicates. 

» whirh?« LST ^ ?!!! m0dified SySt6m accordance with the Principles of the present invention 

£ L pa * c " larly ,ntended for use in connection with preparation of a dialysis fluid for use in connection 
with a hemodialysis operation. Once again, the same reference characters have been used to desionate like 
components, with the added character "e" being included with respect to modified components The 
system shown ,n FIG. 6 is similar to that in accordance with FIG. 5 in that it is used to prepare a solution 
from two different concentrates, one in liquid form and one in powder form. The system of FIG. 6 differs 

5 from FIG. 5. however, with respect to the location the concentrate fluids obtained from the liquid and 
powder sources are introduced into the main duct or conduit 1 . h ° 

In accordance with the system of FIG. 6. water for use in preparing the dialysis fluid is introduced to a 
heating vessel or reservoir 2 for heating the water to the desired temperature. From the heating vessel or 
reservoir 2. the man part of the water used in preparing the dialysis fluid is conducted from the reservoir 2 

. through a mam or pnmary conduit 1. In the main conduit 1. the flow is degased by means of a throttle 3e 
: 1 P T P 3 deaera,or *>■ shown together in FIG. 6 as a single rectangle. A liquid concentrate line 

or duct 24e communicates with the main conduit 1 at a mixing point 23e downstream of the throttle 3e and 
*e rectangle 5e. 6e. The concentrate duct 24e includes a concentrate pump 27e therein which pumps a 
liquid concentrate from a liquid concentrate container 25e. The conductivity of the mixture after introduction 
of the liquid concentrate is measured in the main conduit 1 by means of a conductivity meter 26e which 
controls the pump 27e. 

rnnlTf " "TTp? * ° th9 2 ta thrOU9h a concentrate «uW circuit comprised of a 

concenfra e conduit 8e. A column or vessel 10 containing a concentrate in powder form is provided in the 
concentrate conduit 8e so that, as with the other embodiments discussed hereinabove, the smaller portion 
of water withdrawn from the reservoir 2 is fed through the column 10 from the top toward the bottom 
thereof, and from there through a continuation of the concentrate conduit 8e to a concentrate pump I3e 
From the pump I3e. the concentrate fluid obtained from the vessel 10 is then conducted to the main 
conduit 1 at a mixing point 7e where it is mixed with the main flow of water from the reservoir 2. which 
includes the liquid concentrate therein. The conductivity is thereafter measured once again, utilizing the 
conductivity meter 14e which controls the pump 1 3e in the concentrate conduit 8e. 

For the ultimate monitoring of the prepared solution, a pH meter 28e and a third conductivity meter 31 e 
are arranged in the main conduit 1 downstream of the second mixing point 7e. but upstream of a bypass 
valve 29e and a main valve 30e through which the system may be connected to a dialyzer. If me 
measurements obtained in the main conduit 1 from the conductivity meters 26e. 14e, 31 e and/or the pH 
meter 28e are not in accord with the desired values, the main valve 30e is closed and valve 29e opened 

valves 29e and 30e. Although the various meters for measuring the properties of the fluid being conducted 
through main conduit 1 preferably control the valves 29e and 30e. it will also be appreciated that it is 

SZS?«!H^ 10 CO T 0 l° ne ° f m ° re 01 0,6 PUmpS ^ 13e and 27e 10 the conduction of fluid 
through the various conduits. 

The system shown in FIG. 6 also includes means for initial priming of the system and. in particular, the 

, J conc 1 entrate column - as we " 38 ™ans 'or disinfection or sterilization of the system. More 

particularly, downstream of the powder concentrate column 10. there is provided a bypass or priming line 
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66 connected to the concentrate conduit 8e and the main conduit 1 downstream of the throttle 3e and 
upstream ofthe pump/deareator rectangle 5e. 6e. A valve 32 is provided at the point that the priming line 
66 ,s connected to the concentrate conduit Be. When the system, especially the dry column 10. is to be 
initially pnmed with water from the heating vessel or reservoir 2, the valve 32 is opened together with a 

s second valve 33. both controlled by a pressure switch or button 34. The two valves 32 33 are kept o D en 
until water reaches the point 35 where the bypass line joins the concentrate conduit 8e. Thereafter, the two 
valves 32. 33 are closed and the water, which is now a concentrate fluid containing dissolved powder 
concentrate therein, may continue through the concentrate conduit 8e to the pump I3e. An adjustable 

„ SmT'f t! I"? a '!° be . Pf u Vid0d in thS Primin9 " ne 66 in para,,el to the valve 33 - ™« arrangement 

^^57 t " ,°L SySt6m bV VirtUe °' bein9 drawn ,rom *° vessel int ^uced 
into the mainline 1 upstream of the dearator 6e. 

For disinfection or sterilization of the system, the powder concentrate vessel or column 10 is removed 

from the concentrate fluid circuit 8e. and the ends of the concentration conduit 8e normally connected to 

the vessel 10 are instead connected to connection points 36 and 37. respectively, of separate sterilization 

s conduits or lines 40 and 42. The liquid concentrate container 25e is als removed, and the concentrate duct 
24e connected to a connection point 38e in fluid communication with the sterilization line 42. Furthermore 
the start point 39 of the concentrate conduit 8e. normally connected to the heating vessel or reservoir 2 is 
|nstead connected to a source of disinfection liquid (not shown). In this manner, disinfection liquid is fed 
through the starting branch of the concentrate conduit 8e to the connection point 36 where it is conducted 

' * r ° U9 u .k 6 *f nl,zat,on line 40 to *° v a've 32. From valve 32. the disinfection liquid is conducted either 
through the valve 33 or through the parallel valve 41, in the nature of an adjustable throttling device, to the 
main conduit 1. From the main conduit 1. the disinfection liquid then passes through the throttle device 3e 
H U ™?J! e "? deaerator 66 until rt reaches *e mixing point 23e. At mixing point 23e. one part of the 
disinfection liquid is conducted through the concentrae line 24e via pump 27e. which has now been 

> reversed. The concentrate line 24e. now connected to connection point 38e in the sterilization conduit 42 
serves to conduct the disinfection liquid through line 42 to the point 37 which is attached to the lower part of 
the concentrate conduit 8e. From there, the disinfection liquid continues through the concentration conduit 
8e v,a pump I3e and back to the main conduit 1. where it meets the rest of the flow of disinfection liquid 
bema conducted through the main conduit 1 from the mixing point 23e. The disinfection liquid then 

> continues through the main conduit 1 to the end valve 30e. 

It will thus be appreciated that the various conduits, deaeration of de-gasing devices, pumps and meters 
of the system, which are all reusable, can easily be disinfected or sterilized for subsequent treatment 
operations. This is accomplished simply by removing the sources of concentrate, which are generally 
designed so as to contain a quantity of concentrate suitable for one treatment operation alone, and 
connecting the concentrate conduits or lines 8e. 24e normally connected to the concentrate sources 10. 25e 
to additional disinfectant lines 40. 42 and to a source of disinfection or sterilizing fluid. The additional 
disinfectant conduits 40. 42 are suitably arranged and connected to the remaining components of the 
system to insure that disinfection solution is conducted throughout all of the reusable components, namely 

JTd plS *i£%£ various meters ,4e> 26e> 286, 31e> and d — 

Further in accordance with the present invention, the powder concentrate columns or vessels 10 utilized 
in the various embodiments described hereinabove may conveniently be in th form of a self-contained 
cartridge containing a quantity of powder concentrate therein suitable for one treatment procedure, the 
cartridge being totally closed and provided with penetrable membranes at its upper inlet and its lower outlet 
which are adapted to be penetrated by suitable connection devices for the ends of the conduit in the fluid 
concentrate circuit 8 or 8d or 8e. Also, preferabely. the cartridge is internally sterile, such as by having 
been exposed to radiation such as gamma radiation. Fig. 7 shows such a cartridge 10f. as well as a holder 
43 therefor, which is specially constructed to accomodate a cartridge of a particular configuration 

As shown in FIG. 7. the cartridge column 10f comprises a closed vessel provided with penetrable 
membranes 62. 64 at rts upper inlet end- and its lower outlet end ; respectively. Within- the cartridge vessel 
there is provided a supply of powder concentrate of sufficient quantity so as to be suitable for a single 
treatment For instance, in connection with preparation of a dialysis fluid or solution, the concentrate in 
powder form may conist of sodium bicarbonate material, and the quantity thereof contained in the cartridge 

a?~ »hJV°l ? "ft! ° f ^" itU ~ °' 40 °' 900 9ramS and> m0re P' ef °"*ly. approximately 600 grams. 
Also the contents of the cartndge KM are preferably sterilized, such as by means of gamma radiation 

Further, in order to obtain an even flow of fluid through the powder concentrate vessel or column I0f 

IT«1 US - 3 T T T °' *" P ° Wder i0 *" ,luldl * has 6690 ,ound ** thore is a Parable minimum 
particle size for the powder concentrate. For many materials, and especially bicarbonate n 



EP 0 278 100 B1 



Sn«r , * a nd i^n t ^ Part i C '^ ° f P ° Wder Sh ° Uld 01 3 size of at ,east 100 microns ( u ). and preferably 
arger than 150 microns ( u ). A minor blending in of smaller particles may. however, be acceptable. In this 

sr. i— tst ,or example ' may be compr5sed 01 partic,es havina a six ° " ^ 

The cartridge 10f is adapted to be mounted in a holder 43 provided with a pair of upper and lower 
swinging arms 44 and 45 mounted on a suitable support structure 60. The arms 44. 45 are provided with 



sp.ke connectors 46 and 47. respectively, which are intended to penetrate the membranes 62. 64 at the 
ouZ TLTt I?"! 0 * °' C,0Sed Cartrid9e V6SSel 1W - reflards " *• "PP er inlet '°wer 

m«mhr!,„r fi R ^ ?h° "! T T"** ^ " OUtW3rd,y protrudin 9 nipple having the penetrable 
! ttierem. wh,ch nipples are adapted to be received in suitable recesses in the arms 44. 
45 so that the end of the spike connectors 46. 47 may penetrate same when the arms 44. 45 are swung into 
essentially horizontal positions to hold the cartridge 101. In this regards, the spacing between the arms 44 

ctnecS "TP* 2 ** he ' 9ht * ™' ° f in,et S # k ° 46 iS intended *> °° 

rSTf lelTth "!♦■ C °" Ce ^ ate . f,uid circuit 86 " hich * "P^am of the cartridge 10 as shown 
S^S^^TST. ^ UM ?«- P 'S? 4 J. a int6nd9d l ° 66 attached t0 *» concentrate conduit which is 
T!TZ££?? I ST2* 1^1 concentrate circuit 8e. It will thus be appreciated that connection 
ZJZZJZTS? - 2 ^T* ' S accom P |ished relativelv e «»y by moving the arms 44. 45 apart. 

.^k ?,f '"therebetween then moving the arms 44. 45 into horizontal, parallel, 
positions so that the spikes 46. 47 penetrate the membranes 62. 64. 

When the system in accordance with the present invention is to be sterilized or disinfected it will he 
appreciated with reference to FIG. 7 that It is a relatively simple operation to remove the caSwge iS aS 
V° "T'* 48 "* SP,ke 47 ,0 3 nipP ' e 49 m ° unted on *• support stmi S 

™£21^£Z:£? 49 correspond to the " poi - 36 - d *• * 



e regulation of a plurality of substances which are to be included in a prepared solution 
for a medical treatment is desired, two or more columns or other vessels 10 of powder concentrates of 
T !!I an9 ! d ^ the COncentrate flu,d circ »« 8. for example, one column for each of the 
prinapd substances to be included in or mixed with the water for preparation of the prepared solution. In 
this instance, each of the columns 10 for the respective powder concentrates may Z of a SnS 

T^T^rT d Jf ^ Wi, VT rd t0 Sh3Pe ' the manner ° f COnnecUon or some other like manner, 
so that each column or other vessel 10 of powder concentrate which is to be connected to the system may 
only be connected at the correct point or location within the system. 

Conveniently, this may be accomplished through the use of different size cartridges 10f and different 
holders 43 of the type shown in FIG. 7 in which the spacing between the arms 44. 45 is dHM TfoT fte 
respective, different size cartridges 10f containing powder concentrates 

Dr l^T' r iG „ 8 !f^ ma ^ a " y Sh0WS 3 Sti " fUrthef a ' ra "9ement 'or a system in accordance with the 
present invention in which two different substances in the form of powder concentrates, as well as a liquid 

abused 3 n RG TlT Z^^T* 0 ? ^ \ medical ,reatment - A 8 ain - «" same reference characters 
More !£JSJ2?" * ^ f ^ d 'oT ° f *" Ch3raCter " 8 " tt,Breafter to indica,e modi,ied components. 
More specifically, the system of FIG. 8 is particularly useful in connection with preparing a dialysis fluid for 
a dialysis operation which includes two columns or vessels of powder material, one including a bic Jbonate 
materia, and one including a salt solution, such as sodium chloride, as well as a liquid concentrate such as 

fo Jtf° an K beSt . be fT" '!! -I' 3 ' 8> - he C °' UmnS 1 ° 9 ' 3nd 102 con,aini "9 Powder concentrate are in the 
^ 0 " te ' ned ^ d 9°s similar to that shown in FIG. 7. except that they are of different sizes. 
SpecficaMy. cartridge I0g, and 10g 2 are arranged in parallel to one another in the concentrate fluid circuit 
8g s o that each will receive a portion of the water directed from the heating vessel or reservoir 2. The water 
withdrawn from the reservoir 2 through the concentrate fluid circuit 8g flows through the respective 



S2S7taSj ,d 1092 10 <hUS Pr0dUC6d ^ C0ncen,r3te ,,uids ' -* of powder concentrate 

fi,,H Wa !f/ iS J l f withdrawn ,rom the neatinQ ves sel or reservoir 2 through a main line 1. The concentrate 
ooSts T V f SSe,s K 10Q ' 30(1 1 °9* ^ ret urned to the main Una 1 at two different mixing 

TT^ T 9 ' ^P^^'y- w,th the mixin 9 P° in,s 23 9- 7g being separated from one another and with 
LV^Tl P Sd therebetween - u ^ id concentrate, such as an acid, may be taken from a 

ESS T °' b A 9 . 5 ° ^ y meanS ° f 3 pum P 51 whfeh ma V 66 strolled in such a manner that a 
desired value is obtained in a drip counter 52. The concentrate from the drip counter 52 is conducted to the 

fnl" ^^"i"' 1 3t 3 miXinS P ° int 230 At 3 P 01 '" 1 54 in *™<** a te the mixing points 53 and 23g. a 
further conductivity meter of pH-meter (not shown) may be provided. However such a meter is not 
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necessary if the pump 51 for the acid is controlled precisely. 

The remainder of the system shown in FIG. 8 corresponds essentially to the system according to FIG. 
6. with the exception of the modifications for accommodating two different size powder concentrate 
cartridges I0g, and lOc*. As shown in FIG. 8. the concentrate fluid circuit 8g includes two parallel branch 
s lines 8gt and 8ga. with one cartridge I0g, being arranged in one branch line 8g,, and the other cartridge 
10g2 arranged in the other brach line 8ga. Conveniently, a holder such as holder 43 shown in FIG. 7 but 
sized to accomodate cartridge 10g ( can be used to hold cartridge 10g, in position in branch line 8g,, 
whereas a larger sized holder can be use to hold cartride lOga in branch line 6qz. In this way. only cartride 
10g, can be positioned in line 8g, and only cartridge 10gj positioned in line 8g2. This thus provides a 

io degree of protection against improperly connecting the cartridges 10g,. 10ga to the system. Of course, 
different connection means, such as different manners of connecting the conduits to the cartridges lOgi 
lOg*. particular shapes for the cartridges and holders therefor, or other special configurations, could be 
used for insuring that the cartridges can be connected to the system only at the correct locations. 

Branch line 8gi includes a pump 13g therein downstream of cartridge 10gi for conducting concentrate 

is fluid produced in cartridge lOgi to the main conduit 1 at mixing point 7g. whereas brand line 8g2 includes a 
pump 27g therein downstream of cartridge 10g2 for conducting concentrate fluid produced in cartridge 10g 2 
to the main conduit 1 at mixing point 23g. A separate priming line 66g is also provided, connected to each 
of the branch lines 8gi. 8g2 via means of valves 32g,. 32gz downstream of the respective cartridges 10g, 
10gz and communicating with mainline 1 intermediate the throttle device 3g and the pump deareator 

20 rectangle 5g. 6g. The priming line 66g is for a similar purpose as the priming line 66 shown in FIG. 6. 

By way of example, for preparation of a dialysis fluid, the cartridge 10g, may contain a bicarbonate 
material in powder form, such as sodium bicarbonate, whereas the cartridge 10g 2 may contain a different 
concentrate powder form, such as sodium chloride powder. In this instance, the quantity of sodium 
bicarbonate in cartridge lOgnnay be on the order of 400-900 grams and. more preferably, approximately 

as 600 grams, whereas the quantity of sodium chloride in the cartridge I0g 2 would preferably be on the order 
of 1.000-3.000 grams and. more preferably. 1.300-2.700 grams and. still more preferably, approximately 
1.400 grams. Such cartridges lOg, and 10g 2 for use in connection with preparation of a dialysis fluid i e a 
cartridge I0g, containing bicarbonate material and a cartridge 10g 2 containing sodium chloride material 
both in powder form, may also be used in practice, together with a liquid concentrate 50 which contains 

30 other substances necessary for the treatment, such as, for example, acid, calcium, potassium, magnesium, 
glucose, or the like. A suitable composition for the liquid concentrate 50. for example, may be as follows: 

CH 3C00H 44.1/ g 

KC1 36.54 g 

40 CaCL 2 + 6 h 2 o 93.94 g 

HgCL 2 + 6 H 2 0 24.92 g 

45 

H 2 0 210 g 



Total approx. 



The quantities provided in the example hereinabove correspond to that necessary for one treatment 
operation or procedure, with the quantity of water being determined so that no precipitation should be able 
to occur during storage at refrigerating cabinet temperature. With a smaller quantity of water, there is a risk 
of precipitation. In the example above, it will be appreciated that instead of acidic acid, other acids could be 
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used, such as. for example, hydrochloric acid or citric acid. 

Preferably, in the system shown in FIG. 8. suitable restrictions 55 and 56 are provided in the respective 
branch concentrate lines 8g, and 8g 2 prior to or upstream of the respective cartridges 10g, and 10g 2 
These restrictions 55. 56 are useful in obtaining a subpressure in the two cartridges lOg,, I0g 2 during initial 

i priming of the circuit 8g2. Priming is thereafter stopped, and additional suction of water into the cartridges 
10gi. lOga is insured, thus providing a feature of security that water will cover the powder even if an air 
cushion is provided at the top of each cartridge 10gt . 10g 2 . 

Also, preferably air or water detectors are provided so that one can determine if the cartridges lOg, 
10g 2 have been filled with water. Further, the detectors may be used for checking that the cartridges 10a, ' 

a 10g 2 did not include any water therein when the system was initially started or primed. Here it should be' 
noted that if a column or cartridge 10 is filled with water and left therein for any period of time, either 
because the concentrate fluid produced is unused or only partly used, there is a risk that the dry powder 
stable in and of itself, may be altered or that bacteria growth may occur within the cartridge or column 10 
For this purpose, as shown in FIG. 8. an air or water detector 57 may be provided in the priming line and/or 

» separate detectors 58 and 59 may be arranged directly downstream of the respective cartridges 10g, 10g 2 
for checking whether the cartridges lOg, , 10c* contain any water at the start of a treatment operation i e 
to insure that they have not been partly used previously or. for other reasons, contain liquid therein. Such 
detectors 57. 58. 59. for example, may be in the form of normally dry electrodes arranged inside the 
priming and/or branch conduit lines 66g. 8g,. 80*. or could even be arranged inside the cartridges or 

1 columns 10gi. 10g 2 . Alternatively, conductivity meters could be employed in the system which show a 
deflection only when air included in the system has passed therethrough. Here it should be noted that if the 
presence of water is detected in the cartridges or columns, suitable alarms can be actuated for insuring that 
the prepared solution is not delivered to the dialyzer, such as. for example, by closing of the valve 30g and 
opening of the valve 29g. a 

Further with respect to the embodiment of the system shown in FIG. 8. it should be noted that the acid 
from the container 50 may instead be fed into the concentrate line 8g 2 upstream of the pump 27g thus 
providing the advantage that the acid is fed to a line which has a more constant pressure. Here it should be 
noted that the pressure of the fluid within the main line 1 may vary, whereas, the pressure within the lines 
8g, . 8g 2 is more constant. Thus, by such a construction, the risk is less that fluid would be conducted into 
the tank or container 50, or sucked thereoutof without any suitable control. 

Still further, as with the systems of the present invention described by way of the other embodiments 
hereinabove, an alarm may suitably be provided to protect against an incorrect conductivity value being 
measured by the various conductivity measuring devices 26g, 14g or 31 g or the values measured by the 
pH meter 28g. or by any other meters. Additionally, an alarm could also be generated if there is an absence 
of any acid from the container 50 present in the drip counter 52. Conveniently, the container 50 for the acid 
may comprise a plastic bag which can conveniently be connected to the system by means of a suitable 
coupling device, such as, for example, that described and shown in U.S. Patent No. 4,636,204. As for the 
acid pump 51. a volumetric-type pump may be utilized which provides the desired flow of acid through the 
drip counter 52. Still further, in addition to the arrangement of the acid or liquid concentrate being 
introduced into the main line 1. the liquid or acid from the container 50 may also be fed to a point in the 
main line 1 which is downstream of the conductivity meters 14g and 26g, which would provide the 
advantage that the conductivity meters I4g. 26g would not be influenced by the introduction of acid into the 
main line 1 . 

It will thus be apparent from the foregoing description that the present invention provides a system for 
prepanng a fluid intended for a medical procedure by mixing of at least one concentrate in a powder form 
The system in accordance with the present invention comprises a reservoir 2 for a source of water and at 
least one vessel 10 for containing a concentrate in powder form, and a fluid conducting circuit 8 for 
withdrawing a small quantity of water from the reservoir 2 and passing same through the vessel 10 
containing the concentrate in powder form in order to dissolve the concentrate before it is mixed with the 
rest of the water withdrawn from the reservoir 2 through a main or primary fluid conducting means 1 
downstream of the liquid-containing reservoir 2. In accordance with one aspect of the present invention 
measuring means 14 are provided in the primary fluid conduit means 1 downstream of the mixing point 7 
for measuring the composition of the prepared solution obtained by mixing of the produced concentrate 
fluid in the concentrate fluid circuit 8 with water being conducted through the primary conduit 1 and flow 
regulating means 13 provided in the concentrate fluid circuit 8 downstream of the concentrate vessel 10 
which is responsive to the measuring means 13 for controlling the flow of concentrate fluid from the vessel 

In accordance with a further aspect of the present invention, a source of second concentrate fluid 25, 
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I0g2 is provided as well, and fluid conducting means 24 are provided for introducing the second 
concentrate fluid into the primary fluid conducting means 1 at a second mixing point 23 therein to be mixed 
with the fluid being conducted therethrough to thereby produce a prepared solution downstream of the two 
mixing points 7. 23. the prepared solution being comprised of a mixture of water with a first concentrate 
s fluid produced by conducting water from the reservoir 2 into the vessel 10. lOgi containing the concentrate 
in powder form and a second concentrate fluid from the source 25. I0ga thereof. In one embodiment of the 
present invention, the source of second concentrate fluid comprises a concentrate in liquid form 25. wheras. 
in a further embodiment of the present invention, the second concentrate fluid is produced by conducting 
water from the reservoir 2 through a second vessel lOga containing powdered concentrate therein to 
io dissolve the second powdered concentrate in the water to produce the second concentrate fluid. 

In accordance with a still further aspect of the present invention, the vessel 10 containing the 
concentrate in powder form therein includes an inlet at the top thereof and an outlet of the bottom thereof 
with the vessel 10 being arranged in the concentrate fluid circuit 8 so that water withdrawn from the 
reservoir 2 is introduced into the top of the vessel 10 to produce a concentrate fluid containing dissolved 
is powder concentrate therein, and so that the concentrate fluid is withdrawn from the bottom of the vessel 10 
and conducted to the primary fluid conducting means 1 to be mixed with water being conducted 
therethrough. In this manner, water is conducted through the powder concentrate vessel 10 from the top 
thereof to the bottom thereof to thereby maintain and provide a relatively constant concentration level of 
dissolved powder concentrate. Conveniently, the powder concentrate vessel 10 may comprise a normally 
ao completely closed cartridge 10f. having penetrable membranes 62. 64 at its inlet and outlet outlets which 
are adapted to be penetrated upon being connected to the concentrate fluid circuit 8. The cartridge lOf 
contains a quantity of powder concentrate therein suitable for one treatment procedure. In this manner, for 
different treatment operations, it is only necessary to connect new cartridges 10 and/or other sources 25. 50 
of liquid concentrate to the system, with the remaining components of the system being reusable for 
as different medical procedures or treatments. 

As will be readily apparent to those skilled in the art. the present invention may be used in other 
specific forms without departing from its characteristics. For example, the components included in the 
system may be varied within wide limits, both with regard to their form and their function. Furthermore it 
will be apparent to those versed in the art that the system of the present invention can readily be modified 
so by combinations of one or more powder concentrates, either alone or in further combination with one or 
more liquid concentrates, for producing a desired prepared solution for a medical procedure or treatment. 
The preferred embodiments described hereinabove are therefore to be considered as illustrative and not 
restrictive, the scope of the invention being indicated by the claims rather than the foregoing description 
and all changes which come within the meaning or range of the claims are therefore intended to be 
35 embraced therein. 

Claims 



1. A system for preparing a fluid for a medical procedure by mixing of at least one concentrate in powder 
40 form with water, said system being characterized by: 

a vessel (10) containing a concentrate (11) in powder form consisting of only one single substance; 
first fluid conducting means (1) having a first end for communicating with a source (2) of water to 
withdraw water into said first fluid conducting means and a second end for delivering a prepared 
solution; 

45 second fluid conducting means (8) having a first end for communicating with a source of water (2) 

and a second end communicating with an inlet of said vessel (10) for introducing water into said vessel 
(10) to produce a concentrate fluid containing dissolved powder concentrate in water; 

third fluid conducting means (8) communicating with an outlet of said vessel (10) and with a mixing 
point (7) in said first fluid conducting means (1) intermediate said first and second ends for conducting 

so said concentrate fluid from said vessel (10) into said first fluid conducting means (1) to be mixed with 
fluid being conducted through said first fluid conducting means (1) to thereby produce a prepared 
solution in said first fluid conducting means (1) for delivery to said second end of said first fluid 
conducting means (1); 

measuring means (14) in said first fluid conducting means (1) downstream of said mixing point (7) 
55 for measuring the composition of the prepared solution obtained by mixing of said concentrate fluid and 
water in said first fluid conducting means (1); and 

flow regulating means (13) in said third fluid conducting means (8) responsive to said measuring 
means (14) for controlling the flow of said concentrate fluid from said vessel (10). 



13 



EP 0 278 100 B1 



The system of claim 1, further including a common source (2) of water for said first and second fluid 
conducting means (1,8). said first end of said first fluid conducting means (1) and said second fluid 
conducting means (8) each communicating with said common source (2) of water. 

The system of claim 2. wherein said common source (2) of water comprises a reservoir (2) for 
containing water. 



4. The system of claim 1 . wherein said 



measuring means (14) comprises a conductivity measuring device 



(14). 

5. The system of claim 1 . wherein said flow regulating means (13) comprises a throttling device (13). 

6. The system of claim 3. further including a suction pump (5) arranged in said first fluid conducting 
means (1) downstream of said mixing point (7) for conducting water from said reservoir (2) through said 
first fluid conducting means (1) and for conducting water from said reservoir (2) through said second 
and third fluid conducting means (8.8). 



7. The system of claim 6. further including a throttling device (3) arranged in said first fluid conducting 
means (1) intermediate said reservoir (2) and said mixing point (7). and further including a deaerating 

) device (6) arranged in said first fluid conducting means (1) downstream of said suction pump (5). 

8. The system of claim 1 . wherein said flow regulating means (13a) comprises a suction pump (13a). 

9. The system of claim 1. wherein said inlet of said vessel (10) is at the top thereof and said outlet of said 
i vessel (10) is at the bottom thereof so that water is conducted through said vessel (10) from the top 

thereof to the bottom thereof to thereby maintain a relatively constant concentration level of dissolved 
powder concentrate in said third fluid conducting means (8). 

10. The system of claim 1. wherein said vessel (10) includes a vent opening (18) therein arranged at the 
top of said vessel (10). and the system furthermore includes a fluid line (19) communicating with said 
vent opening (18) in said vessel (10) and having shut-off means (20) arranged therein operative to 
prevent the flow of liquid from said vessel (1 0) through said fluid line (1 9). 

11. The system of claim 10. wherein said flow regulating means (13a) comprises a suction pump (13a) 
arranged in said third fluid conducting means (8) and wherein said fluid line (19) communicates with 
said third fluid conducting means (8) upstream of said suction pump (13a). 

12. The system of claim 10. wherein said first fluid conducting means (1) includes a suction pump (5) 
arranged therein for withdrawing water from said source (2) of water, and wherein said fluid line (19b) 
communicates with said first fluid conducting means (1) upstream of said suction pump (5). 

13. The system of claim 1. wherein said vessel comprises a first vessel (10) containing a first concentrate 
in powder form, and wherein said system further includes a source (25;25e;50; 10g 2 ) or a second 
concentrate fluid and means (24;24e;51-52;8g 2 ) for introducing said second concentrate fluid into said 
first fluid conducting means (1) to be mixed with said first concentrate fluid and water being conducted 
through said first fluid conducting means (1 ). 

14. The system of claim 13, wherein said source of second concentrate fluid comprises a source 
(25;25e;50) of a second concentrate in liquid form. 

15. The system of claim 13. wherein said mixing point comprises a first mixing point (7). and wherein said 
means for introducing comprises fourth fluid conducting means (24;24e;8g2) communicating with said 
source (25;25e;l0g 2 ) of second concentrate and with a second mixing point (23;23e;23g) in said first 
fluid conducting means (1) intermediate said first and second ends and spaced from said first mixing 
point (7) for conducting said second concentrate fluid into said first fluid conducting means (i). 

16. The system of claim 13. wherein said source of second concentrate fluid comprises a second vessel 
(10g 2 ) containing a second concentrate in powder form, and fourth fluid conducting means (8g 2 ) 
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communicating with said source (2) of water and an inlet of said second vessel (10gj) for introducing 
water from said source (2) of water into said second vessel (10ga) to produce said second c 



17. The system of claim 1. wherein said vessel (10) contains a concentrate in powder form having a 
particle size which is greater than 100 microns. 

1a The system of claim 17. wherein said concentrate (11) in powder form comprises a bicarbonate 
material having a particle size between 130 and 500 microns. 

19. The system of claim 1. further including water determining means (57-59) for determining, if water is 
present in said vessel (10) and preferably also alarm means for generating an alarm signal, if water is 
present in said vessel prior to start-up of said system, said alarm means being responsive to said water 
determining means. 

20. The system of claim 1. wherein said vessel (10) comprises a self-contained cartridge containing a 
quantity of concentrate in powder form therein which is suitable for one treatment procedure, and 
wherein said cartridge comprises a closed vessel (lOf) having penetratable membranes (62.64) at said 
inlet and said outlet thereof, and wherein said second and third fluid conducting means (88) 
™ mm „n^ -aid inlet and said outlet, respectively, of said closed vessel through said penetrata- 



21. The system of claim 20. further including connecting devices (46.47) for connecting said second and 
third fluid conducting means (8.8) to said cartridge vessel (lOf). said connecting devices each having a 
first end for penetrating one of said penetratable membranes (62,64) and a second end to which one of 
said fluid conducting means (8.8) is connected. 

22. The system of claim 21, further including a holder (43) for holding said vessel (lOf) and wherein said 
connecting devices (46,47) are mounted to said holder. 

2a The system of claim 20, wherein the contents of said cartridge are internally sterilized, preferably by 
means of radiation, such as gamma radiation. 

24. The system of claim 20, wherein said cartridge contains a sodium bicarbonate material in powder form 
the quantity of said bicarbonate material in said cartridge being of the order of 400 to 900 grams' 
preferably approximately 600 grams. 

25. The system of claim 20. wherein said cartridge contains a sodium chloride material in powder form the 
quantity of material contained in said cartridge being of the order of 1000 to 3000 grams. 

26. The system of claim 25, wherein the quantity of material contained in said cartridge is of the order of 
1300 to 2700 grams, preferably approximately 1400 grams. 

27. The system of claim 1, wherein said vessel comprises a first vessel (10gi) containing a first 
concentrate in powder form; and wherein said system further includes a second vessel (10g2) 
containing a second concentrate in powder form, a source (50) of liquid concentrate, fourth fluid 
conducting means (8g 2 ) communicating with said source (2) of water for introducing water into said 
second vessel (10g 2 ) to produce a second concentrate fluid containing dissolved second powder 
concentrate therein and for conducting said second concentrate fluid from said second vessel (10g2) 
into said first fluid conducting, means (1) intermediate said first and second ends to be mixed with fluid 
being conducted through said first fluid conducting means (1), and fifth fluid conducting means (51,52) 
communicating with said source (50) of liquid concentrate for withdrawing liquid concentrate from said 
source (50) of liquid concentrate and introducing said liquid concentrate into said first fluid conducing 
means (1) intermediate said first and second ends to be mixed with fluid being conducted through said 
first fluid conducting means (1). whereby said prepared solution is comprised of said first concentrate 
fluid, said second concentrate fluid and said liquid concentrate mixed with water withdrawn from said 
source (2) of water through said first fluid conducting means (1). 
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2a The system of claim 27. wherein said first vessel (10g,) contains a sodium bicarbonate material in 
powder form, and said second vessel (10g 2 ) contains a salt material in powder form and wherein said 
liquid concentrate contains substances selected from the group consisting of an acid, calcium 
potassium, magnesium, and glucose. 

s 

29. The system of claim 1. wherein said first fluid conducting means (1) includes primary flow regulating 
means (5) for regulating the flow of fluid through said first fluid conducting means (1). said primary flow 
regulating means (5) being operative to provide a flow rate of up to at least 500 mlVmin. through said 
first fluid conducting means downstream of said mixing point (7). 

30. The system of claim 29. wherein said flow regulating means (13) in said third fluid conducting means 
(8) is operative to provide a flow rate of up to at least 30 mlVmin. of concentrate fluid through said third 
fluid conducting means. 

s 31. The system of claim 30. wherein said primary flow regulating means (5) is operative to provide a flow 
rate of up to approximately 1000 mUmin. through said first fluid conducting means (1) downstream of 
said mixing point (7) and said flow regulating means (13) in said third fluid conducting means (8) is 
operative to provide a flow rate of up to approximately 40 ml/min. through said third fluid conducting 
means (8). 

o 

32. The system of claim 1. further including means for priming said system, said means for priming 
including valve means (32) in said third fluid conducting means (8e) intermediate said vessel (10) and 
said flow regulating means (13e) and a priming fluid line (66) connected to said valve means (32) and 
to said first fluid conducting means (1) intermediate said source (2) of water and said mixing point (7) 

s said valve means (32) being operative to open said priming line (66) to communicate with said third 
fluid conducting means (So) for priming of said system and operative to close communication between 
said priming line (66) and said third fluid conducting means (8e) after said system has been primed. 

33. The system of claim 1. further including means for disinfection of said system, said means for 
) disinfection including a source (39) of disinfecting solution and disinfecting fluid lines (40 42) for 

interconnecting said first, second and third fluid conducting means (1.8.8) in a manner to conduct 
disinfecting solution from said source (39) of disinfecting solution through said fluid conducting means 
(1 .8.8). said measuring means (14) and said flow regulating means (13). 

i 34. The system of claim 15. further including first and second measuring means (14,26) in said first fluid 
conducting means (1), said first measuring means (14) being downstream of said first mixing point (7) 
and operative to measure the composition of fluid in said first fluid conducting means (1) downstream 
of said first mixing point (7) and said second measuring means (26) being downstream of said second 
m.x.ng point (23) and operative to measure the composition of fluid in said first fluid conducting means 
(1) downstream of said second mixing point (23). 

35. The system of claim 34. further including first flow regulating means (13) responsive to said first 
measuring means (14) for controlling the flow of said first concentrate fluid through said third fluid 
conducting means (8). and second flow regulating means (27) responsive to said second measuring 
means (26) for controlling the flow of said second concentrate fluid through said fourth fluid conducting 
means (24). 

36. The system of claim 35. wherein said first and second measuring means each comprise a conductivity 
measuring device. 

37. The system of claim 35. further including a throttling device (3). a suction pump (5) and a deareating 
device (6) arranged in said first fluid conducting means (1). all arranged in said first fluid conducting 
means downstream of said source (2) of water and upstream of both of said first and second mixino 
points (7,23). a 

3a The system of claim 16. including a concentrate fluid circuit (8.8). said concentrate fluid circuit (8 8) 
including first connection means (46.47) at a first location in said concentrate fluid circuit for connecting 
said first vessel (10g.) to said concentrate fluid circuit so as to introduce fluid containing water from 
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said source of water (2) into said first vessel to dissolve said first concentrate and to withdraw fluid 
containing said dissolved first concentrate from said first vessel, and second connection means (46.47) 
at a second location in said concentrate fluid circuit for connecting said second vessel (lOc*) to said 
concentrate fluid circuit so as to introduce fluid containing water from said source of water (2) into said 
second vessel to dissolve said second concentrate and to withdraw fluid containing said dissolved 
second concentrate from said second vessel, said first and second connection means being different 
from one another so that said first vessel is only connectable to said concentrate fluid circuit at said 
first location by said first connection means and said second vessel is only connectable to said 
concentrate fluid circuit at said second location by said second connection means. 

39. The system of claim 38. wherein said first vessel (10g,) has a first configuration and said second 
vessel (10ga) has a second different configuration; and wherein said first connection means comprises 
a first holder (43) configured to hold a vessel having said first configuration and said second connection 
means comprises a second holder (43) configured to hold a vessel having said second configuration. 

40. A cartridge suitable for a hemodialysis procedure, a hemofiltration procedure or a hemodiafiltration 
procedure with the help of a system according to anyone of the preceding claims, characterized in that 
it contains a quantitity of powder concentrate suitable for one treatment, arranged between a water inlet 
and a concentrate outlet and consisting of only one single substance. 

41. A cartridge in accordance with claim 40. intended for dialysis with the use of at least one concentrate in 
powder form, characterized in that it contains a quantitity of the order of 400 - 900 g sodium 
bicarbonate, preferably approximately 600 g. 

42. A cartridge in accordance with claim 40. intended for dialysis together with a cartridge according to 
claim 41. characterized in that it contains a quantitity of the order of 1000 - 3000 g sodium chloride 
appropriately of the order of 1300 - 2700 g and preferably approximately 1400 g. 

43. A cartridge in accordance with claim 40, characterized in that it is totally closed and provided with 
penetratable membranes at its inlet and outlet. 

44. A cartridge in accordance with any of the claims 40 - 43, characterized in that it is totally closed and 
internally sterile. 

45. A cartridge in accordance with claim 44. characterized in that it is radiation sterilized, preferably gamma 
radiation sterilized. 

46. A cartridge in accordance with claim 40. characterized in that it has the form of a self-contained 
cartridge. 

47 conta?^ 96 in aCCOrda " Ce Wi,h Claim 401 characterized in that it has the form of a closed cylindrical 

4a A method of making a self-contained cartridge, according to claim 40 for use in a system according to 
any of the claims 1-39 for preparing a fluid for a medical procedure, characterized in that said method 
comprises the steps of: 

a) providing a vessel having an inlet for connection to a source of water and an outlet for delivering 
water flowing through the vessel to a mixing point, and 

b) filling said vessel between said inlet and outtet with a charge of concentrate in powder form 
consisting of only one substance suitable for at least one treatment procedure so that said 
concentrate becomes dissolved in water flowing through the vessel between said inlet and said 
outlet, the amount of concentrate in said charge being sufficient for at least one treatment procedure. 

49. A method of making a self-contained cartridge as claimed in claim 48. wherein said vessel comprises 
fluid penetratable membranes at the inlet and outlet thereof for retaining said powder in the vessel. 

50. A method of making a self-contained cartridge as claimed in claim 48. wherein said vessel is in the 
form of a closed cylindrical container. 



17 



EP 0 278 100 B1 



61. A method of making a self-contained cartridge as claimed in claim 48. further comprising the step of 
the internally sterilizing the contents of said vessel. 

52. A method of making a self-contained cartridge as claimed in claim 48. further comprising the step of 
sterilizing the contents of said cartridge by means of radiation. 

5a A method of making a self-contained cartridge as claimed in claim 48. further comprising the ste D 
stenhzing the contents of said cartridge by exposing them to gamma radiation. 

54. A method of making a self-contained cartridge as claimed in any of claims 48 - 53. wherein said 
concentrate contains a sodium bicarbonate material in powder form, the quantity of said sodium 
bicarbonate material in said charge being of the order of 400 to 900 g. preferably approximately 600 
grams. 

55. A method of making a self-contained cartridge as claimed in anyone of claims 48 - 53. wherein said 
charge contains sodium chloride material in powder form, the quantity of salt material contained in said 
cartndge being of the order of 1000 to 3000 grams, appropriately of the order of 1300 to 2700 grams 
preferably approximately 1400 grams. 9 ' 

56. A method of making a self-contained cartridge as claimed in any of claims 48 - 53. wherein the amount 
of concentrate in said charge is suitable for one treatment procedure. 

57. A method of making a self-contained cartridge as claimed in any of claims 48 - 53 wherein said 
concentrate suitable for use in a hemodialysis procedure, a hemofiltration procedure or a hemodiafil- 
tration procedure. 

5a The use of a charge of concentrate in powder form suitable for at least one median. u «>< 
procedure namely a hemodialysis procedure, a hemofiltration procedure or a hemodiafiltration proce- 
dure and consisting of only one substance to fill a cartridge according to claim 40 for use in a system 
as claimed in anyone of claims 1 - 39. the vessel having an inlet for connection to a source of water 
! outlet for delivering water flowing through the vessel to a mixing point, and said charge of 
rtrate being placed between said inlet and outlet of said vessel so that in operation the 
concentrate becomes dissolved in water flowing through the vessel. 

59. The use as claimed in claim 58. wherein said vessel comprises fluid penetratable membranes at the 
inlet and outlet thereof for retaining said powder in the vessel. 

60. The use as claimed in claim 58. wherein said vessel is in the form of a closed cylindrical container. 

61. The use as claimed in claim 58. wherein the contents of said vessel are internally sterilized. 

62. The use as claimed in claim 58. wherein the contents of said cartridge are sterilized by means of 
radiation, preferably by gamma radiation. 

6a The use as claimed in claim 58. wherein said charge is a sodium bicarbonate material in powder form, 
the quantity of said sodium bicarbonate material in said charge being of the order of 400 to 900 grams 
preferably approximately 600 grams. 

64. The use as claimed in claim 58. wherein said charge contains sodium chloride material in powder form 
the quantity of salt material contained in said cartridge being of the order of 1000 to 3000 grams' 
appropriately of the order of 1300 to 2700 grams and preferably approximately 1400 grams. 

65. The use as claimed in claim 58. wherein the amount of concentrate in said charge is suitable for one 
treatment procedure. 

Revendlcatlons 

1. Systeme de preparation d'un fluide pour une procedure medicate, par melange d'au moins un 
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concentre sous forme de poudre avec de I'eau. ledit systeme 6tant caracterise par : 

un recipient (10) pour contenir un concentre (11) sous forme de poudre consistant essentiellement 
en une seule substance ; 

une premiere conduite de fluide (1) ayant une premiere extremity pour communication avec une 
s source (2) deau afin d'introduire de I'eau dans ladite premiere conduite de fluide. et une deuxieme 
extremite pour delivrer une solution prgparee ; 

une deuxieme conduite de fluide (8) ayant une premiere extreme, pour communication avec une 
source d'eau (2). et une deuxieme extremite - qui communique avec une entree dudrt recipient (10) pour 
introduce de I'eau dans ledit recipient (10) afin de produire un fluide concents contenant la poudre de 
»o concents dissoute dans I'eau ; 

une troisieme conduite de fluide (8) communiquant avec une sortie dudit recipient (10) et avec un 
point de melange (7) situe dans ladite premiere conduite de fluide (1) entre lesdites premiere et 
deuxieme extremites. pour conduire ledit fluide concentre dudit recipient (10) a ladite premiere 
conduite de fluide (1) afin de le m<§langer avec le fluide de ladite premiere conduite de fluide (1). de 
rs maniere a produire une solution prepare dans ladite premiere conduite de fluide (1) pour fourniture a 
ladite deuxieme extremite 1 de ladite premiere conduite de fluide (1) ; 

des moyens de mesure (14) places dans ladite premiere conduite de fluide (1) en aval dudit point 
de melange (7). pour mesurer la composition de la solution preparee obtenue par melange dudit fluide 
concentre et de I'eau dans ladite premiere conduite de fluide (1) ; et 
20 des moyens de regulation de debit (13) places dans ladite troisieme conduite de fluide (8) et qui 

r^pondent auxdits moyens de mesure (14) pour regler le debit dudit fluide concentre venant dudit 
recipient (10). 

2. Systeme suivant la revendication 1 , comprenant en outre une source commune (2) d'eau pour les dites 
as premiere et deuxieme conduites de fluide (1 .8). la dite premiere extremite- de ladite premiere conduite 

de fluide (1) et de ladite deuxieme conduite de fluide (8) communiquant chacune avec ladite source 
commune (2) d'eau. 

3. Systeme suivant la revendication 2. dans fequel ladite source commune (2) d'eau comprend un 
so reservoir (2) pour contenir de I'eau. 

4. Systeme suivant la revendication 1. dans lequel lesdits moyens de mesure (14) comprennent un 
dispositif de mesure de conductivity (14). 

ss 5. Systeme suivant la revendication 1, dans lequel lesdits moyens de regulation de debit (13) compren- 
nent un dispositif a 6tranglement (13). 

6. Systeme suivant la revendication 3. comprenant en outre une pompe d'aspiration (5) placee dans ladite 
premiere conduite de fluide (1) en aval du dit point de melange (7) pour faire circuler I'eau dudit 

40 reservoir (2) dans ladite premiere conduite de fluide (1) et pour faire circuler I'eau dudit reservoir (2) 
dans lesdites deuxieme et troisieme conduites de fluide (8.8). 

7. Systeme suivant la revendication 6. comprenant en outre un dispositif a etranglement (3) placS dans 
ladite premiere conduite de fluide (1) entre ledit reservoir (2) et ledit point de melange (7) et 

45 comprenant en outre un dispositif de desaeration (6) plac6 dans ladite premiere conduite de fluide (1) 
en aval de ladite pompe d'aspiration (5). 

8. Systeme suivant la revendication 1. dans lequel lesdits moyens de regulation de debit (13a) compren- 
nent une pompe d'aspiration (13a). 

so 

9. Systeme suivant la revendication 1. dans lequel ladite entree dudit recipient (10) est situee a sa partie 
supeneure et ladite sortie dudit recipient (10) est situee a sa partie inferieure de sorte que I'eau est 
conduite a travers ledit recipient (10) du haul vers le bas de celui-ci. afin de maintenir un niveau de 
concentration relativement constant du concentre en poudre dissous dans ladite troisieme conduite de 

55 fluide (8). 

10. Systeme suivant la revendication 1. dans lequel ledit recipient (10) comprend un orifice d'event (18) 
prevu au sommet dudit recipient (10). et le" systeme comprend en outre un tuyau de fluide (19) 
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communiquant avec ledK orifice d'6vent (18) dudit recipient (10) et comportant des moyens de 
Su de S flS (19) SerVent emp§Chef ,,6cou,ement de '^ uide a Par* dudit recipient (10) dans ledit 

11. Systeme suivant la revendication 10. dans lequel lesdits moyens de regulation de d6bit (13a) 
comprennent une pompe d'aspiration (13a) placee dans la dite troisieme conduite de fluids (8). et dans 
equel le d.t tuyau de fluide (19) communique avec ladite troisieme conduite de fluide (8) en amont de 
ladite pompe d'aspiration (13a). v ' 

12. Systeme suivant la revendication 10. dans lequel ladite premiere conduite de fluide (1) comprend une 
pompe d aspiration (5). placee dans cette conduite pour prelever de I'eau de ladite source (2) d'eau. et 
dans lequel ledit tuyau de fluide (19b) communique avec ladite premiere conduite de fluide (1) en 
amont de ladite pompe d'aspiration (5). 

13. Systeme suivant la revendication 1. dans lequel ledit recipient comprend un premier recipient (10) 
contenant un premier concentre" sous forme de poudre. et dans lequel ledit systeme comprend en 
outre une source (25;25e;S0; lOgs) d'un deuxieme fluide concentre" et des moyens (24;24e;51-52-8g 2 ) 
pour mtroduire ledit deuxieme fluide concentre dans ladite premiere conduite de fluide (1) afin dele 
fTuidToT aV6C ' e Prem ' er ,,Uide COnC6ntr6 61 reau v6hicul6s dans ,a dite Premiere conduite de 

14. Systeme suivant la revendication 13. dans lequel ladite source de deuxieme fluide concentre" comprend 
une source (2S;25e;50) d'un deuxieme concentre" sous forme liquids. 

15. Systeme suivant la revendication 13. dans lequel ledit point de melange comprend un premier point de 
melange (7) et dans lequel lesdits moyens d' introduction comprennent une quatrieme conduite de 
flu.de (24;24e;8g 2 ) communiquant avec ladite source (25:256:2002) de deuxieme concentre et avec un 
deuxifcme point de melange (23;23e;23g) dans ladite premiere conduite de fluide (1) entre iesdites 
premiere et deuxieme extr^mites et espace" dudit premier point de melange (7). pour introduire ledit 
deuxieme fluide concentre" dans la dite premiere conduite de fluide (1). 

16. Systeme suivant la revendication 13. dans lequel ladite source de deuxieme fluide concent/6 comprend 
un deuxieme recipient (10gz) contenant un deuxieme concentre" sous forme de poudre et une 
quatrieme conduite de fluide (8g 2 ) communiquant avec ladite source (2) d'eau et une entree dudit 
deuxieme recipient (10g 2 ) pour introduire I'eau de ladite source (2) d'eau dans ledit deuxieme recipient 
(10g 2 ) afin de produire ledit deuxieme fluide concentre. 

17. Systeme suivant la revendication 1, dans lequel ledit recipient (10) contient un concents sous forme de 
poudre ayant une granulomere superieure a 1 00 urn. 

ia Systeme suivant la revendication 17. dans lequel ledit concentre" (11) sous forme de poudre comprend 
une matiere de type bicarbonate ayant une granulomere comprise entre 130 et 500 urn. 

19. Systeme suivant la revendication 1. comprenant en outre des moyens de determination d'eau (57-59) 
pour determiner si de I'eau est presente dans le dit recipient (10). et de presence egalement des 
moyens d alarme pour foumir un signal d'alarme si de I'eau est presente dans ledit recipient avant le 
dSmarrage dudit systeme. lesdits moyens d'alarme repondant auxdits moyens de determination d'eau. 

20. Systeme suivant la revendication 1. dans lequel ledit recipient (10) comprend une cartouche autonome 
contenant une certaine quantity de concentre sous forme de poudre. qui convient pour une procedure 
d Jo^i!!r en «o t Jf!f ,eqUe ' '! dite cartoucne cornprend un recipient ferm6 (lOf) pourvu de membranes 
penetrables (62.64) a ses entnSe et sortie, et dans lequel Iesdites deuxieme et troisieme conduites de 
flu.de (8.8) commun.quent avec ladite entree et ladite sortie, respectivement. dudit recipient ferme a 
travers Iesdites membranes pen6trables. 

21. Systeme suivant la revendication 20. comprenant en outre des disposes de connexion (46 47) pour 
connecter Iesdites deuxieme et troisieme conduites de fluide (8.8) audit recipient de cartouche '(1 Of), les 
d.ts dispos.Ws de connexion avant chacun une premiere extremite. pour traverser i 
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membranes parables (62.64). et une deuxieme extremity a laquelle est raccordee une desdites 
conduites de fluide (8.8). 

22. Sysfeme suivant la revendication 21. comprenant en outre un support (43) pour tenir (edit recipient (101) 
et dans lequel lesdits dispositifs de connexion (46.47) sont months sur ledit support. 

23 Systeme suivant la revendication 20. dans lequel le contenu de ladite cartouche est sferilis6 a 
I'.nfeneur. de presence au moyen d'un rayonnement. tel qu'un rayonnement gamma. 

24. Systeme suivant la revendication 20. dans lequel ladite cartouche contient une matiere de type 
bicarbonate de sodium en poudre. la quantity de ladite matiere de type bicarbonate dans ladite 
cartouche etant de I'ordre de 400 a 900 grammes, et de preference de 600 grammes environ. 

25. Systeme suivant la revendication 20. dans lequel ladite cartouche contient une matiere de type chlorure 
3^^'ram 60 POUdre " '* quantit6 de mae6r e contenue dans ladite cartouche etant de I'ordre de 1000 a 

26. Systeme suivant la revendication 25. dans lequel la quantity de matiere contenue dans ladite cartouche 
est de I'ordre de 1300 a 2700 grammes, et de preference de 1400 grammes environ. 

27. Systeme suivant la revendication 1. dans lequel ledit recipient comprend un premier recipient (10g,) 
contenant un premier concentre en poudre. et dans lequel ledit systeme comprend en outre un 
deuxieme recipient (10g 2 ) contenant un deuxieme concentre en poudre.une source (50) de concentre 
liqu.de. une quatrieme conduite de fluide (8g 2 ) communiquant avec ladite source (2) d'eau pour 
introduire de I'eau dans le dit deuxieme recipient (10g 2 ) afin de produire un deuxieme fluide concentre 
contenant le deuxieme concentre en poudre dissous et pour conduire ledit deuxieme fluide concentre 
dud.t deuxieme recipient (10g2) a ladite premiere conduite de fluide (1) entre lesdites premiere et 
deuxieme extremifes afin de le nfelanger avec le fluide vehicufe dans ladite premiere conduite de fluide 
1). et une cinqui&me conduite de fluide (51.52). communiquant avec ladite source (50) de concentre 

liquide pour extraire le concentre liquide de ladite source (50) de concentre liquide etintroduire ledit 
concentre liqu.de dans ladite premiere conduite de fluide (1) entre les dites premiere et deuxieme 
extremifes afin de le nrfelanger avec le fluide v<§hicuie dans ladite premiere conduite de fluide (1) de 
sorte que ladite solution prepare est composee dudit premier fluide concentre, dudit deuxieme fluide 
concentre et dudit concentre liquide melange a I'eau extraite de ladite source (2) d'eau par ladite 
premidre conduite de fluide (1). v 

2a Systeme suivant la revendication 27, dans lequel ledit premier recipient (10g,) contient une matiere de 
type bicarbonate de sodium en poudre et ledit deuxi6me recipient (10g 2 ) contient une matiere de type 
sel en poudre. et dans lequel ledit concentre liquide contient des substances choisies dans le groupe 
comprenant un acide. le calcium, le potassium, le magn6sium et le glucose. 

29. Sysfeme suivant la revendication 1. dans lequel ladite premiere conduite de fluide (1) comprend des 
moyens principaux de regulation de debit (5) pour regler le debit de fluide dans ladite premiere 
conduite de fluide (1), lesdits moyens principaux de regulation de debit (5) agissant pour fournir un 
ctebrt juqu'a au moins 500 ml/min par I'internrfediaire de ladite premiere conduite de fluide en aval dudit 
point de melange (7). 

30. Sysfeme suivant la revendication 29. dans lequel lesdits moyens de regulation de d6bit (13) dans ladite 
tro.s.eme conduite de fluide (8) agissent pour fournir un debit pouvant atteindre au moins 30 ml/min de 
fluide concentre dans ladite troisi6me conduite de fluide. 

31. Sysfeme suivant la revendication 30. dans lequel lesdits moyens principaux de regulation de debit (5) 
agissent pour fournir un debit jusqu'a 1000 ml/min environ dans ladite premiere conduite de fluide (1) 
en aval dudit point de melange (7) et lesdits moyens de regulation de debit (13) dans ladite troisieme 
conduite de fluide (8) agissent pour fournir un debit jusqu'a 40 ml/min environ dans ladite troisi6me 
conduite de fluide (8). 



32. Sysfeme suivant la revendication 1 



comprenant en outre des moyens d'amorgage dudit systeme. 
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esd.ts moyens d'amorgage comprenant une vanne (32). placie dans ladite troisieme conduite de fluide 
(8e) entre ledit recipient (10) et lesdits moyens de regulation de dibit (13e). et un tuyau de fluide 
damorgage (66) connect a ladite vanne (32) et a ladite premiere conduite de fluide (1) entre ladite 
source (2) d'eau et ledit point de melange (7), ladite vanne (32) permettant d'ouvrir ledit tuyau 
damorgage (66) en communication avec ladite troisieme conduite de fluide (8e) pour I'amorcage dudit 
systeme et permettant de former la communication entre ledit tuyau d'amorgage (6) et ladite troisieme 
conduite de fluide (8e) apres amorgage dudit systeme. troisieme 

33. Systeme suivant la revendication 1. comprenant en outre des moyens de disinfection dudit systeme 
lesdits moyens de disinfection comprenant une source (39) de solution de disinfection et des tuyaux 

confutes de .fluid. ( 1 A8) de maniere a diriger la solution de disinfection, a partir de ladite source (39) 
nJS^r^ dis.nfect.oa a travers lesdites conduites de fluide (1.8.8). les dits moyens de mesure 



en outre des premiers et deuxiemes moyens de 



(14) et lesdits moyens de rigulation de dibit (13). 

34. Systeme suivant la revendication 15. comprenant 

mesure (14,26) places dans ladite premiere conduite de fluide (V). Tesdits premiere moyens" de mesure 
(14) itant srtuis en aval dudit premier point de milange (7) et agissant pour mesurer la composition du 
flu.de dans la dite premiere conduite de fluide (1) en aval dudit premier point de milange (7). et lesdits 
deuxiemes moyens de mesure (26) itant situis en aval dudit deuxieme point de milange (23) et 

rz^Tsiss^ du fluide dans ,adte premifere condurte de ,,uide (1 > en avai dudit 

X ' f^ m ° !" iVant ' a revendication 34 - comprenant en outre des premiers moyens de regulation de dibit 

;li^ U !,lT }nd ? n ! aUXd,tS x PremierS m ° yenS de meSUr ° < U > P° ur r6 9 ,er ,e d(5bit ded » Premier fluide 
concentri dans lad.te tro.s.eme conduite de fluide (8). et des deuxiemes moyens de rigulation de dibit 
(27) qui ripondent auxdits deuxiemes moyens de mesure (26) pour rigler le dibit dedit deuxieme 
fluide concentri dans ladite quatrieme conduite de fluide (24). 

36. Systeme suivant la revendication 35. dans lequel lesdits premier et deuxieme moyens de mesure 
comprennent chacun un dispositif de mesure de conductiviti. 



37. Systeme suivant la revendication 3 



, comprenant en outre un dispositif a itranglement (3). t 



d'aspiration (5) et un dispositif de disairation (6) placis dans ladite premiere conduite de' fluide (1) et 
tous situis dans ladite premiere conduite de fluide en avai de ladite source (2) d'eau et en amont a la 
fols desdits premier et deuxieme points de milange (7.23). 

3a Systeme suivant la revendication 16. comprenant un circuit de fluide concentri (8,8).ledit circuit de 

S« . a C ^ e , ( ! 8) „ C r Prenant x SS Premi6rS m ° yenS de «»»«*>" (46.47) & un premier endroit 
dans le d.t circuit de flu.de concentri pour connecter ledit premier ricipient(1 0g, ) audit circuit de fluide 
concentri de maniere a introduire un fluide contenant de I'eau provenant de ladite source d'eau (2) 
dans ledit premier recipient afin de dissoudre ledit premier concentri et de maniere a extraire un fluide 
contenant ledit premier concentri dissous dudit premier ricipient. et des deuxiemes moyens de 
connexion (46.47) a un deuxieme endroit dans ledit circuit de fluide concentri pour connecter ledit 
deuxieme ricipient (I0g 2 ) audit circuit de fluide concentri de maniere a introduire un fluide contenant 
de leau provenant de ladite source d'eau (2) dans ledit deuxieme ricipient afin de dissoudre ledit 
deuxieme concentri et de maniere a extraire un fluide contenant le dit deuxieme concentri dissous 
dudit deuxieme ricipient. lesdits premiers et deuxiemes moyens de connexion itant mutuellement 
diffirents de sorte que ledit premier ricipient peut seulement §tre connecti audit circuit de fluide 
concentri audit premier endroit par lesdits premiers moyens de connexion et ledit deuxieme ricipient 
peut seulement etre connecti audit circuit de fluide concentri audit deuxieme endroit par lesdits 
deuxiemes moyens de connexion. v 

39. Systeme suivant la revendication 38. dans lequel ledit premier ricipient (10g,) prisente une premiere 
configuration et ledit deuxieme ricipient (lOg^) prisente une deuxieme configuration diffirente et dans 
tequel lesdits premiers moyens de connexion comprennent un premier support (43) apte a tenir un 
recipient ayant ladite premiere configuration et lesdits deuxiemes moyens de connexion comprennent 
un deuxieme support (43) apte a tenir un ricipient ayant ladite deuxieme configuration 
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40. Cartouche destinee a §tre utilise pour executor un traitement therapeutique a I'aide d'un systeme 
suivant Tune quelconque des revendications precedentes. caracteris6e en ce qu'elle contient une 
quantite de concentre" enpoudre approprifie a un seul traitement. disposed entre une entree d'eau et 
une sortie de concentre" et consistant sensiblemertt en une seule substance. 

41. Cartouche suivant la revendication 40. destinee a une dialyse au moyen d'au moins un concentre" en 
poudre. caracterisee en ce qu'elle contient une quantity de I'ordre de 400 a 900 grammes de 
bicarbonate de sodium, et de preference 600 grammes environ. 

4Z Cartouche suivant la revendication 40. destinee a une dialyse en association avec une cartouche 
suivant la revendication 41 .caracterisee en ce qu'elle contient une quantity de I'ordre de 1000 a 3000 
grammes de chlorure de sodium, avantageusement 1300 a 2700 grammes et de preference 1400 
grammes environ. 

4a Cartouche suivant la revendication 40. caractensee en ce qu'elle est totalement fermee et comporte 
des membranes p6n6trables a son entree et a sa sortie. 

44. Cartouche suivant I'une quelconque des revendications 40 a 43. caracterisee en ce qu'elle est 
totalement fermee et interieurement sterile. 

45. Cartouche suivant la revendication 44. caractensee en ce qu'elle est sterilise par irradiation, et de 
preference sterilisee par irradiation gamma. 

46. Cartouche suivant la revendication 40. carcterisee en ce qu'elle a la forme d'une cartouche autonome. 

47. Cartouche suivant la revendication 40. caracterisee en ce qu'elle a la forme d'un recipient cylindrique 



4a Methode de fabrication d'une cartouche autonome, suivant la revendication 40, utilisable dans un 
systeme suivant Tune quelconque des revendications 1 a 39 pour la preparation d'un fluide pour une 
procedure medicate, caracterisee en ce que ladite methods comprend les operations de : 

(a) preparation d'un recipient comportant une entree pour raccordement a une source d'eau et une 
sortie pour foumiture de I'eau ayant traverse le recipient a un point de melange, et 

(b) remplissage dudit recipient, entre ladite entree et ladite sortie, avec une charge de concentre en 
poudre, consistant en une seule substance appropri6e a au moins une procedure de traitement de 
sorte que ledit concentre se dissout dans I'eau qui circule dans le recipient entre ladite entree e\~ 
ladite sortie, la quantite de concentre dans ladite charge 6tant suffisante pour au moins une 
procedure de traitement. 



49. Methode de fabrication d'une cartouche autonome suivant la revendication 48, dans laquelle ledit 
recipient comprend des membranes p6n6trables a son entree et a sa sortie, pour retenir ladite coudre 
dans le recipient. 

50. Methode de fabrication d'une cartouche autonome suivant la revendication 48, dans laquelle ledit 
recipient est sous la forme d'un recipient cylindrique ferme. 

61. Methode de fabrication d'une cartouche autonome suivant la revendication 48. comprenant en outre 
I'operation de sterilisation interne du contenu du dit recipient. 

52. Methode de fabrication d'une cartouche autonome suivant la revendication 48. comprenant en outre 
I'operation de sterilisation du contenu de ladite cartouche par irradiation. 

sa Methode de fabrication d'une cartouche autonome suivant la revendication 48. comprenant en outre 
I'operation de sterilisation du contenu de ladite cartouche par exposition de ce contenu a un 
rayonnement gamma. 

54. Methode de fabrication d'une cartouche autonome suivant I'une quelconque des revendications 48 a 
53. dans laquelle ledit concentre contient une matiere de type bicarbonate de sodium en poudre. la 
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quantity de ladite matiere de type bicarbonate de sodium dans ladite charge etant de I'ordre de 400 a 
900 grammes et de preference de 600 grammes environ. 

55. Mklthode de fabrication d'une cartouche autonome suivant I'une quelconque des revendications 48 a 
53. dans laquelie ladite charge contient una matiere de type chlorure de sodium en poudre. la quantity 
de matiere de type sel contenue dans ladite cartouche etant de I'ordre de 1000 a 3000 orammes 
avantageusement de I'ordre de 1 300 a 2700 grammes et de presence de 1 400 grammes environ. 

56. Methode de fabrication d'une cartouche autonome suivant I'une quelconque des revendications 48 a 
™. dans laquelie la quantity de concentrat dans ladite charge convient pour une procedure de 



57. Methode de fabrication d'une cartouche autonome suivant I'une quelconque des revendications 48 a 
53, dans laquelie ledit concentre" convient pour ('utilisation dans une procedure d'hSmodialyse. une 
procedure d'hemofiltration ou une procedure d'hemodiafiltration. 

5& Utilisation d'une charge de concentre" en poudre convenant pour au moins une procedure de traitement 
medical notamment une procedure d'h6modialyse. une procedure d'hemofiltration ou une procedure 
d hemod.afiltrat.on. et consistant en une seule substance pour remplir une cartouche suivant la 
revendication 40. utilisable dans un systeme suivant I'une quelconque des revendications 1 a 39 le 
recipient comportant une entree pour raccordement a une source d'eau et une sortie pour distribution 
de I eau traversant le recipient a un point de melange, et ladite charge de concentre etant placee entre 
ladite entree et ladite sortie dudit recipient de sorte que. en fonctionnement, le concentre se dissom 
dans I'eau qui circule dans le recipient. 

59. Utilisation suivant la revendication 58. dans laquelie ledit recipient comprend des membranes p6n6tra- 
bles a son entree et a sa sortie, pour retenir la dite poudre dans le recipient. 

60. Utilisation suivant la revendication 58. dans laquelie ledit recipient est sous la forme d'un recipient 
cyl.ndrique ferme. 

61 " men? 1 ' 0 " SU ' Vant " revendiCati0n 58 ' dans ,aquo,le ,e c 0016 " 0 dudit recipient est stgrilise" int6rieure- 

62. Utilisation suivant la revendication 59. dans laquelie le contenu de ladite cartouche est stenlise au 
moyen d'un rayonnement. de preference un rayonnement gamma. 

63. Utilisation suivant la revendication 59. dans laquelie ladite charge est une matiere de type bicarbonate 
de sodium en poudre. la quantit* dedite matiere de type bicarbonate de sodium dans ladite charge 
etant de I ordre de 400 a 900 grammes et de preference de 600 grammes environ. 

64. Utilisation suivant la revendication 58. dans laquelie ladite charge contient une matiere de type chlorure 
de sodium en poudre. la quantity de sel contenue dans ladite cartouche (Slant de I'ordre de 1000 a 
3000 grammes, avantageusement de I'ordre de 1300 a 2700 grammes et de preference de 1400 
grammes environ. 

65. Utilisation suivant la revendication 58. dans laquelie la quantite de concentre dans ladite charoe 
convient pour une seule procedure de traitement. 

Paten tansprUche 

1. System zur Herstellung eines Fliefimittels fur ein medizinisches Verfahren durch Vermischen wenia- 
stens eines Konzentrates in Pulverform mit Wasser. gekennzeichnet durch- 

einen BehSlter (10). der ein Konzentrat (11) in Pulverform enthSlt. das im wesentlichen aus nur einer 
einzigen Substanz besteht; 

eine erste Flieflmittelleitungseinrichtung (1) mit einem ersten Ende fOr eine Verbindung mit einer 
Wasserquelle (2). urn Wasser in die erste Rieflmittelleitungseinrichtung abzuziehen. und mit einem 
zweiten Ende zur Abgabe einer bereiteten Losung; 
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eine zweite Rieflmittelleitungseinrichtung (8) mit einem ersten Ende zur Verbindung mit einer Wasser- 

Ser VTJZ^r^JT' ^ e ." em Einl3B deS Beh3,terS (10) zur Bnfahru "9 ™ 
Wasser in den Behalter verbunden ist. urn ein Konzentratflieflmittel zu erzeugen, das gelSstes 
Pulverkonzentrat in Wasser enthSIt; geiosies 

s eine dritte Rieflmittelleitungseinrichtung (8). die in Verbindung mil einem Auslafl des BehSlters (1 0) und 
m.t einem Vermischungspunkt (7) in derersten Rieflmittelleitungseinrichtung (1) zwischen dem ersten 
und zweiten Ende zur FOhrung des Konzentrarflieflmittels von dem Behalter (10) in die erste Flieflmittel- 
lertungseinrichtung (1) verbunden ist. urn mit RieBmittel vermischt zu werden. das durch die erste 

,o ^SSST^T*^^ Wifdl Um 80 6ine b ™'"» L<5su "9 in der «*" Flieflmittelie,' 

Sugen "* ^ " **' erSt6n Fliefimi «elleitungseinrichtung (1) zu 

eine Mefleinrichtung (14) in der ersten FlieBmittelleitungseinrichtung (1) abstromwarts von dem Vermi- 
d?s U 3z U e n nlSJm«^ SSU '!? ^ sammensetzu "B bereiteten LBsung. die durch Vermischen 
des Konzentratfl.eflm,ttels und von Wasser in der ersten Rieflmittelleitungseinrichtung (1) erhalten 

*5 wurde; 

und eine Stromungsregeleinrichtung (13) in der dritten FlieBmittelleitungseinrichtung (8). die in AbhSn- 
tSermZt^T " riChtUn9 <14) SteUen,n9 Str0m6S des ^-^eBm'ttels auTdem 

20 2. System nach Anspruch 1. zusatzlich mit einer gemeinsamen Wasserquelle (2) fOr die erste und zweite 
Rieflmittelleitungseinrichtung (1. 8). wobei die ersten Enden der ersten Rieflmittelleitungseinrichtung (1) 
TJ^uZT^^nT^^^^ (8) j6Wei,S h Verbindun 9 mit dieser gemeinsamen 

25 3. System nach Anspruch 2. bei dem die gemeinsame Wasserquelle (2) einen VorratsbehSlter (2) fUr 
Wasser umfaflt. 



*' uifaBr " aCh AnSprUCh fl b6i d6m die MeBeinri chtung (14) eine Leitfahigkeitsmefleinrichtung 



(14) 



6 ' umfaflT " aCh AnSpfUCh 1 * b6i dem die str6mun 9sregeleinrichtung (13) eine Drosseleinrichtung (13) 

6. System nach Anspruch 3. weiterhin mit einer Saugpumpe (5), die in der ersten Flieflmittelleitungsein- 
nchtung (1) abstromwarts von dem Vermischungspunkt (7) zur FOhrung von Wasservon dem Behalter 
(2) durch die erste nieBmittelleitungseinrichtung (1) und zur FOhrung von Wasser von dem BehSlter (2) 
durch die zweite und dritte Rieflmittelleitungseinrichtung (8. 8) angeordnet 1st. 

7. System nach Anspruch 6 weiterhin mit einer Drosseleinrichtung (3). die in der ersten Flieflmittellei- 
40 tungseinnchtung (1) zw.schendem Behalter (2) und dem Vermischungspunkt (7) angeordnet ist und 

I e lT e,n !, r E o ntlUftunaseinri <*tung (6). die in der ersten FlieBmittelleitungseinrichtung (1) 

abstromwarts von der Saugpumpe (5) angeordnet ist. 

^ a System nach Anspruch 1 . bei dem die Stromungsregeleinrichtung (1 3a) eine Saugpumpe (13a) umfaflt. 

9 ' au Jrr. c ^ s s r ch / ' \ der f n,afl des ****** < 1 °> « dessen <**>"»» »•* ««* 

Auslafl des Behalters (10) an dessen Boden liegt. so daB Wasser durch den Kessel (10) von dessen 
oberem Ende zu dessen BodengefOhrtwird. um dabei eine relativ konstante Konzentration an gelostem 



Pulverkonzentrat in der dritten Rieflmittelleitungseinrichtung (8) 



aufrechtzuerhalten. 



10. System nach Anspruch 1. bei dem der Behalter (10) eine LOftungsoffnung (18) enthSIt. die darin an 
d i e Q T»°nS. n H d ! S B ?nZ nerS (10) an 9 eordnet ist - und das System auflerdem eine FlieBmittelleitung 
19) enfralt. die mit der LOftungsbffnung (18) des BehSlters (10) verbunden ist und eine Absperreinrich- 

«n?J I ' darm derart arbeitend angeordnet ist. daB sie den ROssigkeitsflufl von dem Behalter 
(10)durchdieRieflmittelleitung(l9)verhindert. 

11. System nach Anspruch 10. bei dem die Strdmungsregeleinrichtung (13a) eine Saugpumpe (13a) 
umfaflt. die in der dritten Rieflmittelleitungseinrichtung (8) angeordnet ist. und bei der die Flieflmittellei- 
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™J 2i» -"J! ndUn0 mit d6f dritten Flieflmitte,l °»"nsse.nrichtung (8) abstromwSrts von der Saug- 
pumpe (i 3a) stent. a 

1Z SSjdto* AnSPmCh t>8i 6rSte niefl,nitte,,eitun 9 seinrichtun 9 (D eine Saugpumpe (5) 

darin angeordnet ist. urn Wasser von der Wasserquelle (2) abzuziehen, und bei dem die Flieflmittellei- 
Sa n ugpumi(5)S 9 "* ^ FlioflmWel,eitun 9seinrichtung (1) aufstromwSrts von der 

13 " PulTnl^n^r 0 ^ « b l d ^ 5 6r Benallereinen BehSlter (10). derein erstes Konzentrat in 

Pulverform enthSh. umfaflt und bei dem das System weiterhin eine Quelle (25; 25e; 50; lOg*) tUr ein 
zwe.tes Konzentrat-flieBmittel sowie eine Einrichtung (24; 24e; 51 - 52; 8g 2 ) zur EinfUhruna des zweiten 
SSm^Tw " 6rSte ^-'««»^ngseinrichtung (1) ^JZ%!S^£ZZ 
^ZXr' V6rm,SCht " Werde " ^ " m WBSSerdUrch diS « ^"el.eitungsein- 

^S^SS^^S^^^ *— eine Oue„e (25; 25e; 

15 " 2?E T^S™^ 13 " d6 T der Vermischu "9spunkteinen ersten Vermischungspunkt (7) umfaflt 
und bei i dem die E.nfOhrungse.nnchtung eine vierte Flieflmittelleitungseinrichtung (24; 24e: 8o 2 ) umfaflt 
™ tde ' Que,le 25e ' 5 °) « r «f» ™ite Konzentrat und mit einem zweiten Vermischungspunlrt 
SbSl? 9 i,eht nr 6 " ^^^seinnchtung (1) zwischen dem ersten und zweiten Inde in 
Verbmdung steht und einen Abstand von dem ersten Vermischungspunkt (7) hat. urn das zweite 
Konzentratfl.eflmittel in die erste FlieBmittelleitungseinrichtung (1) zu fUhren. 

16. System nach Anspruch 13. bei dem die Quelle «lr das zweite Konzentratflieflmittel einen zweiten 
^J 1 ' de ' e "townW in Pulverform enthSlt. und eine vierte FlieBmittelleitungsein- 
fSh" 9 ( ^ 2) °Z ■ 6 m 'l der Wasser< ' uel,e (2> «* *"*m E'nlaB des zweiten BehSlters (I0g,) zur 
EinfUhrung von Wasser aus der Wasserquelle (2) in den zweiten BehaMter (l 0ga ) zur Erzeugung des 
zweiten Konzentratflieflmittels in Verbindung steht. =«eugung oes 

17 - (10) * n Konzentrat in pu,verform mit einer Tei,che - 

ia ^nrsrs in pu,vertorm ein - — 

19. System nach Anspruch 1. weiterhin mit einer Wasserbestimmungseinrichtung (57 - 59) zur Bestim- 

ThloTur Erf 5 " ^ H"" (10) VOrhanden iSt> Und vo - u 9sweise a'uch mit einer AlamS- 
nchtung zur Erzeugung ernes Alarmsignals. wenn Wasser in dem BehSlter vor dem Anlassen des 
SSEir ^ iSt ' WObei die Alarmoinrichtu "9 in AbhSngigkeit von der Wasserbestimmungsein- 



Z^Z^ Jl ■ p ■ "„ d H m d6r BehS,ter (10) 01,16 selbsta " di 9* Kartusche umfaflt. die eine 
teZTTJTZ J. P " lverf <™ <ar,n enthSlt. welche fur ein Behandlungsverfahren geeignet ist. und 
be.dem d,ese Kartusche emer, geschlossenen BehSlter (10f) mit durchdringbaren Membranen (62. 64) 
an se.nem EmlaB und an seinem Auslafl umfaBt und bei dem die zweite und dritte Flieflmittelleitunas- 
e-nrichtung (8. 8) in Verbindung mit dem Ein.afl bzw. Auslafl des geschlossenen LSKSSZL 
durchdringbaren Membranen steht. 

21 ' S?S^ntrT5 I 0 ' ^ - ert !i2 ^^'"dungseinrichtungen (46. 47) zur Verbindung der zweiten 
und drtten FI.eflm.ttellertungse.nrichtung (8. 8) mit dem Kartuschenbehalter (10f). wobei die Verbin- 
SSS^STZ!^^ T S , E : de DurchdrinQun 9 «~ d " durcLigbaren MembrZ, 
isfhaben m ^ ^ nieSmittelteitun 9**n"Chtungen (8. 8) verbunden 

22. System nach Anspruch 21. weiterhin mit einem Halter (43) zum Halten des Behalters (101). wobei die 
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Verbindungseinrichtungen (46. 47) an diesem Hatter angeordnet sind. 

2a ZTsmJZZ^^T' ,nha,t der KartU8Ch8 im lnneren steri,isiert vorzuflsweise 

24. System nach Anspruch 20. bei dem die Kartusche ein Natriumbicarbonatmaterial in Pulverform enthSlt. 
wobe, d.e Menge dieses Bicarbonatmaterials in der Kartusche in der GrSflenordnung von 400 bis 900 
g. vorzugsweise etwa 600 g liegt. 

2S " !S naC H An J P * Ch . 20, b !' die Kartuscho ein Natriumchloridmaterial in Pulverform enthSlt. 
wobei die in der Kartusche enthaltene Materialmenge in der Groflenordnung von 1000 bis 3000 g liegt. 

26. System nach Anspruch 25. bei dem die in der Kartusche enthaltene Materialmenge in der GrSAenord- 
nung von 1 300 bis 2700 g. vorzugsweise etwa 1400 g. liegt. 

27. System nach Anspruch 1. bei dem der Behfltter einen ersten BehStter (10g,) umfaflt. welcher ein erstes 
Konzentrat in Pulverform enthSlt. und bei dem das System weiterhin einen zweiten BehSlter (I0g 2 ) der 
ein zweites Konzentrat in Pulverform enthSlt. eine Quelle (50) fOr flOssiges Konzentrat eine vierte 
Fl.eflm.ttelleitungseinrichtung (Sgj) in Verbindung mit der Wasserquelle (2) zur EinfUhrung von Wasse- 
r.n den zweiten BehSlter (10gj) zur Erzeugung eines zweiten Konzentratflieflmittels. das darin gelSstes 
Z?!™ ^v**™™™ entha '«- un « ™ Fining des zweiten KonzentratflieBmittels von dem zweiten 
Z^TnSSSi" ""I Flieflmi «^n9seinrichtung (1) zwischen dem ersten und zweiten Ende" 
urn mit Flieflmittel vermischt zu werden. das durch die erste Flieflmittelleitungseinrichtung (1) gefOhrt 
wird. und erne ftlnfte Flieflmittelleitungseinrichtung (51. 52). die in Verbindung mit der Quelle (50) fOr 
tiuss.ges Konzentratzum Abziehen von flOssigem Konzentrat aus der Quelle (50) fOr flUssiges Konzen- 
trat und EinfUhrung des flUssigen Konzentrates in dieerste Flieflmittelleitungseinrichtung (1) zwischen 
dem ersten und zweiten Ende steht. urn mit Flieflmittel vermischt zu werden. das durch die erste 
Fheflmittelleitungseinrichtung (1) gefOhrt wird. aufweist. wobei die bereitete Lfisung das erste Konzen- 
tratfl.eflm.ttel. das zweite Konzentratflieflmittel und das flUssige Konzentrat vermischt mit Wasser 
gen wu"roS S ^ Wasserquelle (2) durch die erste F"eflmittelleitungseinrichtung (1) abgezc- 

28. System nach Anspruch 27. bei dem der erste BehSlter (10g,) ein Natriumbicarbonatmaterial in 
Pulverform und der zweite BehSlter (10g 2 ) ein Salzmaterial in Pulverform enthSlt und bei dem das 
flUssige Konzentrat eine Substanz enthSlt. die aus der Gruppe einer SSure. Calcium Kalium Maanesi- 
um und Glucose ausgewShlt ist. ' 

29. System nach Anspruch 1. bei dem die erste Fheflmittelleitungseinrichtung (1) eine primSre Stromungs- 
Z m LT^r 9 Re ? u " e ™ 9 des ™°0n«usses durch die erste Flieflmittelleitungseinrich- 
tung (1) enthSlt. wobe, d.e primSre Strdmungsreguliereinrichtung (5) so arbeitet. dafl sie eine Flieflge- 
schwindigke.t von bis zu wenigstens 500 ml/min durch die erste Flieflmittelleitungseinrichtung abstrom- 
wSrts von dem Vermischungspunkt (7) ergibt. 

M ' tu^n^uT^^l ?T di ° Str8mun 9 we 9 uli «^n^"tung (13) in der dritten Flieflmittellei- 
« 9 i f ^! d3fl 5,0 "'^^'^igkeit von bis zu wenigstens 30 ml/min an 
Konzentratflieflmittel durch die dritte Flieflmittelleitungseinrichtung ergibt. 

31. System nach Anspruch 30. bei dem die primSre StrSmungsreguliereinrichtung (5) so arbeitet. dafl sie 
eine Fl.eflgeschw.ndigkeit von bis zu etwa 1000 ml/min durch die erste Flieflmittelleitungseinrichtung (1) 
abstromwarts von dem Vermischungspunkt (7) ergibt. und dafl die Stromur^eguliereinrichtung (13) in 

Z ^^f^^nric^ng (8) so arbeitet. dafl sie eine Re^windigkeVvo? bis z" 
etwa 40 ml/min durch die dritte Flieflmittelleitungseinrichtung ergibt. 

32. System nach Anspruch 1. weiterhin mit Einrichtungen zum Vorbereiten des Systems, wobei diese 
Bnnchtungen zur Vorbereitung eine Ventileinrichtung (32) in der dritten Flieflmittelleitungseinrichtung 

■fH", , Z B ° ha,ter < 19 > und dor StrSmungsreguliereinrichtung (13e) und eine Vorbereitungsfliefl- 
m,ttel.e,tung( 66). die mit der Ventileinrichtung (32) und der ersten Fliemittelleitungseinrichtung (1) 
zwischen der Wasserquelle (2) und dem Vermischungspunkt (7) verbunden ist. enthalten. wobei die 
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d^n'RSS,! 3 ? derart . a ^ eitet - daB sie d »e Vorbereitungsleitung (66) 5ffnet. damit sie mit der 
e2%e^T^' n T^ 9 J 6) ^ Verbindun 8 steM - ™ <** System vorzubereiten. und in 
V£2XSIZZZ£^ m " ~ dritte " tun 9 

s 

33. System nach Anspruch 1. weiterhin mit Einrichtungen zum Desinfizieren des Systems wobei diese 
or^ n 4T^ m V °K Si H fi2ier H n ein l Quelle < 39 > «' DesinfizierlBsung sowie Desinfizierflieflmittelleitun- 
fTh w 2ur Ve/bmdung der ersten. zweiten und dritten FlieBmittelleitungseinrichtung (i. 8. 8) in 

,o ReBmL^^ ^f n,e MT ,S o r n9 V ° n d6r Que,,e (39 > dBr ^infLonslfisung durch d 
° tSZSSSZEX? ( ' 8 " ^ MefleinriChtUn9 (,4) ^ * ^mungsreguiiereinnchtung 

34. System nach Anspruch 15. weiterhin mit ein erersten und zweiten Mefleinrichtung (14, 26) in der ersten 
FheBm.ttelle,tungse.nnchtung (1). wobei die erste Mefieinrichtung (14) abstromwarts von dem ZTn 
^ZSSST^ ™ 9t k"' S ° arbeit6t daB die ^ammensetzung von Flieflmittel in der 
^ £Z^TJ? S Z ,C ^ a (1)abStr ° mWartS V ° n d6m 8rSt8n ^schungspunkt miflt. und die 

. I ?T 1 9 J ? abstromw3rts v °" dem zweiten Vermischungspunkt (23) liegt und so 
arbertet dafl s.e d.e Fl.eflmittelzusammensetzung in der ersten FlieBmittelleitungseinrichtung (1) at? 
^ stromwarts von dem zweiten Vermischungspunkt (23) miflt. Bl ' 

*" 22T- An ^ ruch M - wei,erhln mit eine ' StrBmungsreguliereinrichtung (13), die in 

mZ?? h Th I ^ Mefleinrichtu "9 < 14 > 2U ' Steuerung des Flusses des ersten KonzentratfteB- 
ETriST ^ T ^^""^nrichtuna (8) arbeitet. und mit einer zweiten StrBmungsregu- 
here.nnchtung (27). d.e in Abhangigkeit von der zweiten Mefieinrichtung (26) zur Steuerung des Flusses 
*s des zwe.ten Konzentratfieflmittels durch die vierte Rieflmittelleitungseinrichtung (24) arbeitet. 

* neTnrZZ^^' " ^ * U " d M °>«™>^ *-» *• Leit.ahigkei.s- 

M StT U r„««L> h T mCh ^ Weite !r in mit ei " er ^^'einrichtung (3). einer Saugpumpe (5) und einer 
inT erS Fr^r 9 .?", 6 - T*™ FlieBmi « ellei t-9-i™cr,tung (1) angeordnet ist. wobei a.le 
I, C F ''«fl",rttelle.tungse.nr.chtung abstromwarts von der Wasserquelle (2) und aufstromwarts 
sowohl von dem ersten als auch von dem zweiten Vermischungspunkt (7. 23) angeordnet sind. 

35 ^ X?T r! Ch .^ S ^ UCh 16 ' mit einem Konz entratflieflmittelkreislauf (8. 8). wobei dieser Konzentratfliefl- 
2 8 ', 8> f e,ne V°*<"dungseinrichtung (46. 47) an einer ersten Ste.le in dem Konzen- 

riT™ ^ Verb-ndung des ersten Behalters (10g,) mit dem Konzentratflieflmitte.kreis- 
S.,«T " ,eflm ' Hel - das „ Wasser au * der Wasserquelle (2) enthalt. in den ersten Behalter 

;* Wd ri S0 da L erS l^ n2entrat 2U l8Sen ' UOd Um daS 9el{Jste erste Konzentrat enthattende 
R.eflm.ttel aus dem ersten Behalter abzuziehen. und eine zweite Verbindungseinrichtung (46. 47) an 
e.ner zwe.ten Stelle m dem Konzentratflieflmittelkreislauf zur Verbindung des zweiten Behalters (I0g 2 ) 
den ™S TUT eBmitte '^ eiS,aU,> Um Wasser aus der Wasserquelle (2) enthaltendes Flieflmittel in 
£„™*1 I f J e ^. zu o f0hre " und so das Konzentrataufzulosen und um das gelBste zweite 

SrJeSnn^ V ° n *T ZW6i,en ***** ab2U2tehen - wobei die erste und 

ZLl^il? H , ," 9 V ° ne ' nander verschieden sind - *> der erste Behalter nur mit dem 
Konzentratfl.eflm.ttelkre.slauf an der ersten Stelle durch die erste Verbindungseinrichtung verbindbar ist 
und der zweite Behalter nur mit dem Konzentratfliefimittelkreislaul an der zweiten Stall* rf,«* rZ 
zweite Verbindungseinrichtung verbindbar ist. eBmmelKre ' slauf ™ der zwe.ten Stelle durch d.e 

50 M ' SlerM^ w PmCh 3 f' dSm d6r SrS,e BehS,ter eine erste 6esta,tun 9 und d «r ™»e 

Better (10g 2 ) e.ne zweite h.ervon verschiedene Gestaltung hat und bei dem die erste Verbindungs- 

gS „n hL"h " ^h" Hate - (43> UmfaB, • d6f 80 96Staltet ist ' dafl er einen B*"*"- ^« der ers?en 
Gestaltung halt und d.e zwerte Verbindungseinrichtung einen zweiten Halter (43) aufweist. der so 
gestaltet ist. dafl er einen Behalter mit der zweiten Gestaltung halt. 

40. Kartusche. geeignet fUr eine Hamodialyse. Hamofiltration Oder Hamodiafiltration. mit Hilfe eines 
Systems nach einem der vorausgehenden AnsprOche. dadurch gekennzelchnet, dafl sie eine fOr eine 
Behandlung gee.gnete Pulverkonzentratmenge enthaft. die zwischen einem Wassereinlafl und einim 
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Konzentratauslafl angeordnet ist und nur aus einer einzigen Substanz besteht. 

41 " I^ThS An ! Pn,Ch 1°J° f Dia,yS ° Un,er Vewendu "B wenigstens eines Konzentrates in Putver- 
nZ' 11 £ Oekennzelchnet. dafl sie eine Menge in der GrSflenordnung von 400 bis 900 g 
Natnumbicarbonat. vorzugsweise etwa 600 g. enthalt. 

42. Kartusche nach Anspruch 40 «lr Dialyse zusammen mit einer Kartusche nach Anspruch 41. dadurch 

^^fl'nT^K o™n eine . M8nfle ' n d6r Gr8flenord ""»9 von 1000 bis 3000 g Natriumchlorid. 
zweckmafl.g 1300 bis 2700 g und vorzugsweise etwa 1400 g. enthSlt. 

43. Kartusche nach Anspruch 40. dadurch gekennzelchnet. dafl sie vollstSndig geschlossen und mit 
durchdnngbaren Membranen an ihrem Einlafl und ihrem Auslafl versehen ist. 

44 - ss^t^ss^ 40 bis * dadurch « * — «> 

45 ' SSE^S^* - ^ 0 . fc .nn»,ch„,t, dafl sie durch Strahiung. vorzugsweise durch 
46 ' SrHSehT h AnSPfUCh ^ dadUrCh flekennzelchnet - dafl sie di * ^ner selbstandigen 

" 52irt2S£* ^ eek6nn2e,Chnet " ~ * * F °- — Seschiossenen 

48 " Sv!^/,h HerSte " unfl A einer „ se'bstSndigen Kartusche nach Anspruch 40 zur Verwendung in einem 
System nach einem der AnsprOche 1 bis 39 zur Herstellung eines Flieflmittels fOr ein medizinisches 
Verfahren. dadurch gekennzelchnet, dafl man: nwoianwcnes 

a) einen Behalter mit einem Einlafl fOr eine Verbindung mit einer Wasserquelle und einem Auslafl 
h^^R Ch K de " Beha,,er ,lieCendem Wasser 2U e'nern Vermischungspunkt vorsieh, und 

b) den Behalter zwischen dem Einlafl und Auslafl mit einer Konzentratbeschickung in Pulverform die 
dafl W8ni *? ens einBehand.ungsverfahren geeigneten Substanz besteht. derart KJIIt. 
dafl das Konzentrat in Wasser gelCst wird. welches durch den Behalter zwischen dem Einlafl und 
iTahCen fusISt W ° bei K ° n2entratmen 9 e *" d " Beschickung von wenigtens ein BehandTungs 

49 ' l!2Sr M *^ e, T ,Un8 M e, T Selbstandi 9 en " ach ^Pruch 48. bei dem der Behalter 

tT^ZTTo^lT amn an seinem Bn,aB und seinem Aus,aB M - um das Pu,ver in 

50. Verfahren zur Herstellung einer selbstandigen Kartusche nach Anspruch 48. bei dem der BehSlter in 
der Form eines geschlossenen zylindrischen BehSlters vorliegt. 

51 ' l e n.T2 n J"L Hers ! | e,,un 9 e ' ne : selbstSndigen Kartusche nach Anspruch 48. weiterhin mit der Stufe der 
Innenstenlisierung des Inhalts des BehSlters. 

52 ' V JnlTT I 2 "' Hers l el,un 9 einer selbstandigen Kartusche nach Anspruch 48. weiterhin mit der Stufe 
eines Stenlisierens des Inhalts der Kartsuche mit Hitfe von Strahiung. 

53 " l^^L" e 'TT.T e : se ' bS,andigen Kartusche nach Anspruch 48. weiterhin mit der Stufe 
eines Stenlisierens des Inhalts der Kartusche. indem man sie Gammastrahlung aussetzt. 

54. Verfahren zur Herstellung einer selbstandigen Kartusche nach einem der AnsprOche 48 bis 53. bei dem 
das Konzentrat ein Natr.umbicarbonatmaterial in Pufverform enthalt. wobei die Menge des Natriumbi- 
g Iteg" BeSChiCkun9 in der GrOflenordnung von 400 bis 900 g, vorzugsweise etwa 600 

55. Verfahren zur Herstellung einer selbstandigen Kartusche nach einem der AnsprOche 48 bis 53. bei dem 
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die Beschickung Natriumchloridmaterial in Pulverform enthSIt, wobei die Menge des in der Kartusche 
enthaltenen Materials in der Grdflenordnung von 1000 bis 3000 g, zweckmSflig in der GrSflenordnuno 
von 1300 bis 2700 g, vorzugsweise bei etwa 1400 g, liegt. 

56. Verfahren zur Herstellung einer selbstSndigen Kartsuche nach einem der AnsprUche 48 bis 53, bei dem 
die Konzentratmenge in der Beschickung fur ein Behandlungsverfahren geeignet ist. 

57. Verfahren zur Herstellung einer selbstSndigen Kartusche nach einem der Ansprflche 48 bis 53 bei dem 
das Konzentrat fOr eine Verwendung in einem Hamodialyseverfahren, einem Hamofiltrationsverfahren 
oder einem HSmodiafiltrationsverfahren geeignet ist. 

58. Verwendung einer Konzentratbeschickung in Pulverform, die fOr wenigstens ein medizinisches Behand- 
lungsverfahren, namlich ein Hamodialyseverfahren. ein Hamofiltrationsverfahren oder ein Hamodiafiltra- 
tionsverfahren. geeignet ist und nur aus einer Substanz besteht. zum FUllen einer Kartusche nach 
Anspruch 40 zur Verwendung in einem System nach einem der AnsprUche 1 bis 39, wobei der 
Behaiter einen Einlafl fUr die Verbindung mit einer Wasserquelle und einen AuslaB zur Abgabe von 
durch den Behaiter flieflendem Wasser an einen Vermischungspunkt hat und die Konzentratbeschik- 
kung zwischen dem Einlafl und Auslafl des Behaiters derart angeordnet ist. daB im Betrieb das 
Konzentrat in durch den Behaiter flieflendem Wasser gelSst wird. 

59. Verwendung nach Anspruch 58, bei der der Behaiter flieflmitteldurchdringbare Membranen an seinem 
Einlafl und seinem AuslaB umfaflt. urn das Pulver in dem Behaiter zurOckzuhalten. 

60. Verwendung nach Anspruch 58. bei der der Behaiter in der Form eines geschlossenen zylindrischen 
Behaiters vorlieat. 



61. Verwendung nach Anspruch 58. bei der der Inhalt des Behaiters im Inneren sterillsiert wird. 

62. Verwendung nach Anspruch 58. bei der der Inhalt der Kartusche mit Hiffe von Strahlung, vorzugsweise 
mit Gammastrahlung, sterillsiert wird. who 

63. Verwendung nach Anspruch 58, bei der die Beschickung ein Natriumbicarbonatmaterial in Pulverform 
istwobei die Menge dieses Natriumbicarbonatmaterials in der Beschickung in der Groflenordnuna von 
400 bis 900 g, vorzugsweise etwa 600 g, liegt. 

64. Verwendung nach Anspruch 58. bei der die Beschickung Natriumchloridmaterial in Pulverform enthait 
wobei die Menge an in der Kartusche enthaltenem Salzmaterial in der Gr60enordnung von 1000 bis 
3000 g. zweckmaflig in der Groflenordnung von 1300 bis 2700 g, und bevorzugt bei etwa 1400 g. liegt. 

65. Verwendung nach Anspruch 58. bei der die Konzentratmenge in der Beschickung fOr ein Behandlungs- 
verfahren geeignet ist. " 
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Fig. 1 
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Fig. 4 
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